An ARMSTRONG 3-Boar Bor- 
ing Tool machining a special 
welding sleeve. 





TOOL HOLDERS 
i The West Wedor: 


4 ; — Nuclear generated power 
, on . — Lathes equipped with ARMSTRONG Tool Holders 
| Both will serve industry in the Atomic Age by doing 
a more efficient job. 


a Cost-cutting ARMSTRONG Tool Holders are carried in 
stock by leading Industrial Distributors. 





wwoXZaw ARMSTRONG BROS. TOOL CO. “the 100! Holder People” CHICAGO, U.S.A. 
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This numerically-controlled Model S Bore-Matic operates in 
an air-conditioned, temperature-stabilized cubicle to maintain 
the extremely high precision of which the machine is capable. 


TAPE-CONTROLLED BORE-MATICS 


precision bore and turn free contours to +.OOO1” 


ON THE NEW, numerically-controlled Heald Model 
S Bore-Matics, free-form shaped parts are bor- 
ized in production with a heretofore unattainable 
degree of accuracy and precision. Tool motion and 
work speed are automatically controlled through- 
out the entire cycle, in increments so small that 
contours are generated with a dimensional toler- 
ance of + .0001”,. These Model S machines have 
been supplied in several sizes, with various types 
of numerical control, and are now in successful 
operation on a number of classified projects. 

The machine shown above, with 20” table stroke 
and 15” cross slide travel, is arranged for punched 
tape control using Cincinnati Milling Machine 


It PAYS to come to Heald 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 


Company’s Acramatic system. Table and cross 
slide are actuated by preloaded, re-circulating ball 
nut precision lead screws with hydraulic motor 
drive, Pressure lubricated box-type ways track to 
an accuracy of 25 millionths in 20 inches of travel. 
The specially designed work spindle turns within 
30 millionths for total runout, and is driven by a 
cam-controlled variable speed unit arranged to 
maintain the proper cutting speeds for any given 
point on the workpiece contour. 

For further details on numerically-controlled 
Model S Bore-Matics, contact your Heald engineer 
or write to The Heald Machine Company, 
Worcester, Mass, 


Myl- pe 


Chicago * Cleveland * Dayton * Detroit * Indianapolis * Lansing * New York * Philadelphia * Syracuse H EALD ® 
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Machinery 


THE MONTHLY MAGAZINE OF ENGINEERING AND PRODUCTION 
IN THE MANUFACTURE OF METAL PRODUCTS 


SHOP PRACTICE 
North American Tooled up for Fighters and Bombers of 


Big Bell Furnace Brazes Missile Assemblies 

High-Production Milling on Small Machines 

Diesel Engine Skeleton Is Unusual Weldment 

Why Not “Tumble” into Higher Profits? ...............+- Robert E. Earl 
Band Saws Provide New Manufacturing Approach 

Electrosiag Welding—aAn Economical Method of Joining Thick Sections .... 
New England Firm Combines Machine Building and Instrument Making ... . 


MACHINE AND TOOL DESIGN 
Tapping Nuts at Rates up to 100,000 Per Hour 
Wide-Range Air Gaging 
Cam Produces Motion on Alternate Revolutions 
Induction Gage Measures Shaft Diameter During Grinding 
M. M. Barash and P. L. B. Oxley 
Simplified Corner-Draw and Pinch-Trim Die 
Fixture Problem Solved with Novel Vise Jaws 
Cut and Ground Thread Taps—3 and 4 (Data Sheet) 


MANAGEMENT PROBLEMS AND MEETINGS 
Accuracy—The Prime Requisite of the Space Age 
Programming Technique Assigns Work to Machines 


Joseph C. Moore and J. Benton Vandegrift 
Machine Tool Builders Discuss Manufacturing Abroad 


A Boy Asks a Question 


REFERENCE SECTION 
Applying Sine Curves to Cam Design 


DEPARTMENTS 


Talking with Sales Managers 
Latest Developments in Shop Equipment 154 


PRODUCT DIRECTORY ADVERTISERS’ INDEX 
216 @ 275 





Geared... 


for customer 


accommodation 





Design and Delivery; Production Scheduling; 
Sales and Service; Engineering and Research ; 
in every phase of our entire operation, our 
efforts are specifically primed for customer 
satisfaction. 


And although Landis maintains the world’s 
largest operation in its field, we know that size 
alone does not necessarily insure customer sat- 
isfaction. We know that adequate inventories, 
delivery when promised, service when needed, 
skilled engineering, continuous research, preci- 
sion tools and machines, and personnel who 
really care are things that Landis’ customers 
want, need, and expect. That’s why we’ve set 
up our operation to supply those needs—supply 
them better, faster, more efficiently. And that’s 
why Landis, with more than 50 years experi- 
ence in designing, building, and servicing 
Threading Equipment, has become the ac- 
knowledged leader in its line. 


If you are faced with the need of additional 
equipment for expanded threading operations, 
or new operations that require specialized de- 
sign and engineering, or any problem con- 
cerning threading equipment or service—call 
LANDIS. 


LANDIS COMPAHY 


WAYRESEORG - PERRSVLURRIA 
THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 








Ove Heads 
Rotary & Stationary 





FELLOWS GEAR PRODUCTION | 
Builds Extra Quality 


View of production floor at Stanley Electric Tools, showing 
some of the Fellows Gear Production Equipment used. 


Gears produced with Fellows Machines add high 
quality to these Stanley Electric Tools. 


THE 
PRECISION 
LINE 
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~ EQUIPMENT 
at Lower Cost for STANLEY 


Stanley is a name you know. ..a name that stands 
for high quality in electric tools. 


To insure this quality, while providing the high production rates that 
mean lower costs, Stanley Electric Tools, Division of The Stanley Works 
at New Britain, Conn., uses Fellows Gear Production Equipment for 
shaping, shaving and inspecting the armature pinions for its electric tools. 

Fellows has long been the leader in Gear Production Equipment, 
with machines for every gear production job: Fellows Gear Shapers, 
Pfauter Gear Hobbers, Fellows-Reishauer Gear Grinding Machines, 


Fellows Gear Shaving Machines and Fellows Inspection Instruments. 


If you make gears of any size, from 1/16” P.D. to 120” P.D., 
Fellows’ 60 years of experience can help you improve quality and 
cut costs. For complete information on Fellows Gear Production 
Equipment, call your nearest Fellows office. 


Sas. 


SHAPING. The versatile No. 7125 SHAVING. The No. 4 Fellows Fine INSPECTING. The No. 4 Fellows Fine 


Fellows Gear Shaper gives Stanley high 
production speeds (up to 450 strokes per 
minute). It also provides fast, simple 
changeover from one job to another. 


Pitch Shaving Machine puts finishing 
touches on each pinion and adds the 
finish which results in long life and quiet 
operation. 


Pitch Red Liner makes and records a 
pee, ee check of gear accuracy, insur- 
ing high quality standards, 


THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 
319 Fisher Building, Detroit 2 
150 West Pleasant Avenue, Maywood, N. J. 
5835 West North Avenue, Chicago 39 











6214 West Manchester Avenue, Los Angeles 45 
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New CINCINNATI 210-6 Cen/uramic 


makes it ee sier than ever before 


to Centerless Grind Small Quantities 


Ccenturamic is a new name in low-cost, 
precision centerless grinding. Centur- 
amic, a product of Cincinnati’s Grinding 
Machine Division, extends the advan- 
tages of centerless grinding to more 


wheel spindle, arranged to promote the 
highest quality finish on the work... 
built-in mist control unit*. 
controls. * 


rear infeed 


And maintenance is minimized to the 


shops than ever before. vanishing point. Hydraulic unit, for ex- 


ample, is mounted outside where it’s 
Operate and set up because of wider accessible . . . no twist, no bind on the 
throat opening between the wheels... regulating wheel spindle drive chain . . . 
unobstructed floor space wherever the  FILMATIC grinding wheel spindle bear- 
operator needs to stand . . . toe space ings never wear out or require adjust- 
at the floor line . . . infinitely variable ment. Many more feature-advantages 
regulating wheel speeds are outlined in a new catalog, No. G-728. 
Write for a copy today. 


These new machines are convenient to 


center 
mounted chain drive for the regulating 


*Extra cost equipment 


ramic 
FEATURES 


Low maintenance costs 
have been achieved in sev- 
eral ways... outside 
mounted hydraulic unit, for 
example. 


Quicker setup is attained 
through infinitely variable reg- 
vlating wheel speeds. Self- 
contained chain drive assures 
exceptionally smooth work 
rotation. 


Cleaner working area for the operator. The cut- 
ting fluid mist control unit (extra) effectively ex- 
hausts bothersome mist. 
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BUILDERS OF 
THE 


PRECISION GRINDING MACHINES: 
CINCINNATI 


CENTERTYPE 
MILLING MACHINE CO., 


CENTERLESS 
CINCINNATI 


MICRO-CENTRIC 
7. ONTO 
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New CINCINNATI 210-6 Centur- 
amic Centerless Grinding Ma- 
chine, the ‘Handy Andy” of the 
Centuramic line. Cost-reducing 
extra equipment: Vari-Pitch In- 
feed Attachment, micrometer 
handwheel, profile regulating 
wheel truing. 


a Convenience and quicker setup 
Rear controls Ss eae are evident here. Simply loosen six 
make the 210-6 Ch _- screws, slip off the flange with a 
Centuramic saps _— 5% slight turn, and the regulating 
Coavenneny 50 " wheel is free to be removed. 
erate and set up. ¥ 


Zero maintenance of grind- 
ing wheel spindle bearings 
has long been a CINCINNATI 
FILMATIC advantage. Centur- 
amic, of course, incorporates 
this cost-reducing bearing. 





CHUCKING CENTERLESS LAPPING CINCINNAT 


GRINDING MACHINE DIVISION 
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Save on first cost: One compact grinder 
multi-purpose versatility 


(> 


Landis 12" x 28" Universal and Tool Grinder 
22 optional accessories extend range 
of grinding operations 


, WAMDIS bn 
Teen. - * 


aj pis LANDIS TOOL COMPANY 
LA WAYNESBORO, PENNSYLVANIA 


precision grinders 





e °@ 
for toolroom precision and eos 
grinding operations 
with standard 
equipment 


features that assure fast setups, precision results 








Continuously variable speed 

headstock drive permits adjustment for cylindrical 
the best work speed without shifting 

belts. Only two revolving parts. 


Rigid wheel head mount- 
ing on massive column adds 
stability for accuracy and fine 
finishes. Vertical ways for 
wheel height movement pro- 
tected by telescoping covers 
below wheel head. 


Tool sharpening... a wide variety 
of tools and cutters can be sharpened 
with standard and extra equipment. 


spiral mill 





. : rS 
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BUILD PROFITS... 


= , 
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Hour after hour, day after day, U. S. Multi-Slides 

are producing perfect pieces like these — by the 
hundreds of thousands. A single cycle 

of the machine produces a FINISHED formed stamping. 


Secondary operations and expensive handlings 
are eliminated. 


Multi-Slide production is consistently accurate 
even on complicated shapes and assemblies. 
Minimum inspection rejects result in higher output rates. 


Unless you are now using U. S. Multi-Slides, 
you can’t be sure your present method of 
stamping isn’t chipping away at your profits. 


ae... —- 
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U. S. Multi-Slide #33 


To be certain, send us samples and ‘‘specs’”’ 

of the stampings you are now making, or submit 
specifications of projects you are considering. 
Let us give you the facts of 

‘“‘piece-by-piece”’ profit through advanced 

U. S. Multi-Slide methods . . . you 

will be under no obligation. 


Write today for Bulletin 15-M. 


U.S. TOOL COMPANY, INC. 
AMPERE (East Orange) NEW JERSEY 
U. S. Multi-Slides® + U.S. Multi-Millers™ © U.§. Automatic Press Room Equipment © U.S. Die Sets and Accessories 
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Pump parts with Missile grade accur 


now produced on production basis 


As a result of Eco’s installation of two Warner & Swasey 
2AC Chucking Automatics, the chemical process 

industry has, for the first time, a wide selection of standard 
stock pumps at production prices. Formerly,high-cost 
custom-built units were always used. 


Moving highly corrosive and/or hazardous liquids is routine for Eco’s 
small rotary displacement and centrifugal pumps. For example, 
the successful Vanguard II Rocket was fueled at Cape Canaveral 
with an Eco pumping unit. 

To meet these extreme safety and accuracy requirements demands 
precision machining of nickel alloy materials and austenitic 
stainless steels—both extremely difficult to machine because of their 
work-hardening characteristics. Their Warner & Swaseys offer definite 
advantages by providing extreme rigidity and constant tool feed pressures. 


Because pump capacity and volume, as well as long life and freedom 
from vibration, are dependent on good fits, components are machined 
on the Warner & Swaseys to tolerances as low as .0005”. Formerly 
Eco had to rough out pump bodies on turret lathes—then finish to the 
necessary close tolerances on specialized precision finishing equipment. 
Now all operations are handled easily on the 2ACs—and at 
production rates from 3 to 10 times faster than previous methods. 


Our Field Engineers have the complete facts on how 
these versatile Automatic Chuckers can boost your 
production and profits on precision work. 

Why not call him in, today. 


WARNER 
SWASEY 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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i? =f PART: In-line six-cylinder block 
JS “In OUTPUT: 100 per hour at 100% 
‘ Ke i 


Se < fr OPERATIONS: Milling, drilling 
ade . boring, reaming and tapping 
t= 


A few years ago Cross delivered, to a large auto- 
ne mobile manufacturer, three Sectionized Transfer- 
Cross “Building Block” matics for machining cylinder blocks for high 


° : powered V-8 engines. These machines introduced 
Construction Permits new concepts of flexibility by standardizing bases, 


Reworking Line at 40% transfer mechanisms, fixtures, heads and other 


component parts. 
Last year, due to public demand, the car com- 
pany had to make a quick switch from V-8 engines 


of Original Cost 
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same 


to small in-line sixes. The new standards that 
Cross created for these Transfer-matics permitted 
the change to be made in a minimum amount of 
lead time and at a cost savings of 60%. 

Today, one line is already producing in-line 
six-cylinder engine blocks and a second line is 
being converted for a production increase during 
1960. This is proof positive that Cross engineered 
flexibility does pay off and that it costs no more. 
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One of four sections of the new Cross 
Transfer-matic now producing in-line six- 
cylinder engines. A few months ago, this 


machine was making V-8 blocks 


Established 1898 


~«CROSS .. 


First te Automation 


PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 
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DoALL 


offers a complete line for every use 
...all available from ONE local source 


No matter what your needs for accurate dimensional 

control in measuring 
@ lengths 
@ heights 
@ widths 
@ angles 


e diameters 
@ flatness 

® parallelism 
@ finish 


DoALL has the instruments and equipment to help you 
solve your problems quickly and economically. And 
DoALL has the long experience necessary to advise you 
as to proper procedures, methods, results. This service by 
factory-trained specialists is free. 


DoALL precision measuring and inspection equipment 
is carried in stock—ready for immediate delivery—in 
your nearby DoALL Store. Here’s one reliable source . . . 
one responsibility . . . for more than 1500 top-quality 
products. This large local inventory is backed by a 
$2,000,000 central warehouse stock—connected to each 
DoAll Store by Teletype for prompt service. 


DoALL EDUCATIONAL AIDS 


In addition to the free services of its dimensional quality 
control specialists, your nearby DoALL Store offers many 
educational aids. These aids include: ‘Height Combina- 
tion Tables,”’ ‘Heat Expansion Calculator,” ‘The Facts 
of Gage Block Life,”’ ‘‘Fringe Line Pattern Wall Chart’’ 
and others. Ask your DoALL specialist for copies. 


COMPLETE CALIBRATION SERVICE 


DoALL gage block users and owners of other gage blocks 
can have their blocks recalibrated by DoALL’s laboratory 
technicians. Inspection and calibration services are also 
available for thread, cylindrical, plug and ring gages. 


THIS IS A 
TYPICAL DoALL STORE 


[i] GAGE BLOCKS AND ACCESSORIES 

with blocks. Get the best. 
DoALL gage blocks offer utmost in —_ 
with tolateatee that sikh ac anneal DIE 
mae ove 8 Sere Le ee Se Saleen oe we 
ere patented eens ye Boggs 


stability. offers 
covlchy Marchi tans ak Tk gine ie tle. 
gular and square styles. AA, A+ and A grades. 
NEW! 56-PIECE SET. A new, practical set for 
oe Se re ee ee ee eee eee 
blocks . . . saves time in setups, inspection. 
MICRO-STEP GAGES. Quickly assembled with 
rectangular blocks and | holders. Result: an 
unlimited number of 


(2) LAYOUT AND INSPECTION EQUIPMENT 


beyond federal specifications. Manu- 
factured to Unilateral Tolerance Limits. DoALL now 
et ere ce Te ee ee 
DoALL black granite surface 
432 sizes, led accuracies. 


ae chuck platforms, plate stands . 

iscs Mex olfeaital gil; seatidbtedign. anctenarten. 
[3] COMPARATIVE MEASUREMENT 

DoALL offers a complete line of the finest electronic, 
mechanical and 


DoALL Store—complete lines of 
png 7 thickness eee dial indica- 


pce lager ap i types. Tabet tee cree always ewe Biota 


‘notte INSTRUMENTS 

All DoALL Stores feature the complete line of 
Bausch & Lomb Stereo-Zoom microscopes, tool- 
maker’s es ag ye readers, magnifiers. And for ut- 
most in optical production measurement 
contro the B & L ntour Measuring Projector. 


(6) LIGHT WAVE MEASUREMENT 
ee dncey eed dee — *t Sg cae 
source, its are necessary for 
by interferometry. ““Monolights” are portable, made 
in two sizes. DoALL optical flats of pure, fused 
Brazilian quartz—made in round and square styles. 


[7] SURFACE FINISH GAGES 


Surface roughness scales and specimens aid in spec- 
ifying and inspecting both flat and cylindrical sur- 


(8) ANGLE MEASUREMENT 


DoALL sine bars and plates are produced to labora- 
tory grade standards—within N.B.S. tolerances. Sine 
bars are 5 in. long. Sine plates—available in 5- and 
10-in. sizes. Universal bevel protractors offer highest 
quality. Range: 0-90° through 360°. 


>> THe DOALL company 





MEASURING and INSPECTION EQUIPMENT 











INCREASE PRODUCTION 
AS MUCH AS 6O”. 
WITH CINCINNATI 


Automatic Cycle Press Brakes 


If you form long, flexible parts, you can increase your 
production up to 60% with a Cincinnati Automatic 
Cycle Press Brake. 

A new, exclusive feature, the Cincinnati Automatic 
Cycle provides a combination of instantaneous fast and 
slow ram speeds with every stroke. As a result, you 
get maximum production speed without the “whip up” 
and “back bending” which often occur in high speed 
forming of long parts which have no beam strength. 

You no longer have to rely on the operator’s skill 
at clutch slipping to obtain parts that are free of 
“back bends.” 

You can get this money-making feature on all new 
7 and 9 Series Cincinnati Press Brakes. 


Shapers / Shears / Press Brakes 


ne CINCINNATI 


SHAPER .o. 
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This productive new feature means a lot of advan- 
tages for you: 
1. Job records show 10% to 60% increase in parts 
formed per hour. 
2. Low speed portion of the ram stroke can be set 
so that all strokes are identical in length. 
3. Rejects caused by “back bends” are stopped. 
4. Highly experienced operators are not required. 
5. Operator fatigue is greatly reduced because there 
is no need for clutch slipping. 
6. Clutch and brake are long-life, minimum-mainte- 
nance units requiring no adjustments. 

Write Dept. D for full details about the Cincinnati 
Automatic Cycle, Bulletin B-9R. 


® 
Cincinnati 11, Ohio, U.S.A. 
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versatility: 


precision grind [4.1 parallel surfaces of 
widely varying parts (14 operation 
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Gardner 2H30 za 
precision double spindle grinder F | | 


Send prints of your parts for a Gardner ee . y * 
proposal and request new general catalog. precision d isc g ri n d er s 


BELOIT, Wis cow eiIn 
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Two pieces per minute is 
the production rate for 
these Stee! Contro! Hous- 
ing Caps. They have a 
2%-16 N-3 thread tapped 
at 80 RPM. 


Aluminum Valve Bodies are ma- 
chined at 610 RPM—500 SFPM. 
Special tooling enables machin- 
ing of five surfaces in only one 
, operation — at tolerances of 


Vulcanized Fiber parts are turned 
at up to 2000 SFPM in lot sizes 
from 10 to 10,000 pieces. Part 
shown is being threaded — 11%-7 
NC-2 thread — at 810 RPM. 


* +.001-inch! 


Here’s Real Turret Lathe Fliexibility... 


No. 2 Bardons & Oliver handles steel, 
aluminum and vulcanized fiber jobs 


efficiently, economically 


Photos above show the wide variety of materials being 

machined today on Bardons & Oliver No. 2 Geared 

Electric Turret Lathes. With these versatile production- 

boosting machines you can handle either bar or chuck- 

ing jobs—up to 3500 RPM! 

Check these exclusive features—offered on the B & O 

No. 2—that enable progressive shops to increase pro- 

duction, cut costs. 

eSINGLE LEVER SPINDLE CONTROL WITH DI- 
RECT READING SPEED DIAL for six geared speed 
changes. 

eSINGLE LEVER ELECTRIC STOP-START-RE- 
VERSE with capacity to 10 cycles per minute. 

eSINGLE LEVER ELECTRIC HIGH-LOW SPEED 
CHANGE with instantaneous, effortless response to the 
operator’s touch. 


e SINGLE LEVER CONTROL WITH DIRECT READ- 
ING FEED DIAL for six feed changes. 


eDIRECT FLANGE-MOUNTED HIGH TORQUE 
MOTOR WITH INTEGRAL DYNAMIC BRAKE. 
No belts, pulleys, or belt idler. 

e RIGIDITY AND STRENGTH WITHOUT EXCESS 


WEIGHT to increase productive capacity while decreas- 
ing operator fatigue. 


Since Bardons & Oliver produce a complete line of ad- 
vance-designed turret lathes, our engineers can recom- 
mend the correct machines to handle your most varied 
and exacting jobs. Check with your Bardons & Oliver 
representative and be shown how these rugged lathes 
can help increase your overall profit picture. 


Bardons & Oliver, Inc., 1133 West 9th Street 
Cleveland 13, Ohio 


BARDON ¢ 


Write for your copy of Illus- 
trated Brochure on the Bar- 
dons & Oliver No. 2 Geared 


BARDONS é OLIVER 


Manufacturers of a Complete Line of Turret Lathes and Cutting-Off Lathes 


Electric Turret Lathe. 





ANH 
HUSTON ENTE 
U3. UURGE AR 


NATURALOIAMONDS 


Six announcements of major importance to 
users and manufacturers of abrasive products..... > 
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Now- a new customer-oriented 


1. A new, major U.S. supplier 


Engelhard Industries, Inc. announces the establishment of 
its Industrial Diamond Division—dedicated to the single 
objective of providing a full complement of technical sales 
services to purchasers and users of natural industrial 
diamonds. In addition to technical aids, extensive U. S. 
inventories, research capability and purchasing assistance, 
Field Representatives offer their technical services from 
offices in Boston, Chicago, Cleveland, Detroit, Los 
Angeles, Newark, New York City and Philadelphia. 


2. in-plant technical assistance 


This new customer-oriented business is fully prepared to 
assist you with your abrasives problems. From their 
locations in key metalworking centers, the Industrial 
Diamond Division’s Field Engineers with their training 
and experience in your kind of tool room and production 
work are readily available. This “industrial diamond task 
force” gives in-plant assistance whenever, wherever needed. 


3. A new grit for increased wheel life 


Performance in the range of 30% longer life for natural 
diamond resinoid-bonded grinding wheels is made possible 
by new “SND” (Selected Natural Diamonds) grit. This 
dramatic development permits constant exposure of only 
the optimum cutting surfaces in the wheel, and prevents 
the grit from being prematurely forced out of the bond. 
Ask your grinding wheel representative about SND- 
Resinoid natural diamond wheels, or write direct to 
Engelhard Industries for complete information. 


ABOUT ENGELHARD INDUSTRIES... 


Started in 1889, Engelhard Industries, Inc. is a major 
American industrial complex serving the world from 
home offices in Newark, N. J. 


Although it is perhaps best recognized in the precious 
metals field, the Engelhard group produces diverse 
products for virtually all industries, including metal 
products manufacturing, iron and steel, aircraft and 
missiles, electronics, nucleonics, chemical and petro- 
leum production. 


22 


Engelhard Industries’ technical interest in the uses of 
industrial diamonds has developed from its own pro- 
duction testing and engineering investigation to its 
present widespread activity at the basic research and 
application levels. 


Today, through its new Industrial Diamond Division, 
Engelhard Industries has combined its experience and 
facilities in the field of natural diamonds to supply and 
service the specific requirements of U. S. industry. 


MACHINERY, January, 1960 





4. ‘Diamond Tech Lab’ 


Experienced metallurgical engineers, tooling and abrasive 
experts and other specialists staff the newly-formed 
Diamond Technology Laboratory—a customer service 
facility in Newark, N. J. Created to solve technical prob- 
lems in the application of industrial diamonds, the “*Dia- 
mond Tech Lab” is cooperating with diamond wheel and 
tool manufacturers, as well as with the end-user of indus- 
trial diamond products. 


5. ‘Off-the-shelf’ availability 


Engelhard Industries stocks natural diamonds in a com- 
plete range of sizes and shapes, in quantities to continually 
satisfy the needs of American industry. These stocks include 
fragmented boart, grit (standard, SND-treated or untreated) 
and larger industrial stones for setting and drilling applica- 
tions. These stocks will greatly reduce inventory invest- 
ments, cut delivery cycles and expedite the purchase of 
industrial diamonds. 


6G. Technical information service 


The Industrial Diamond Division provides a new and 
complete technical information service to help keep you 
abreast of the latest developments in diamond products 
and applications. These new Technical Bulletins will be 
sent to you without obligation. Simply send us your name, 
title and company address and we will place your name 
on our Diamond Technical Bulletin mailing list. 
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GRAY giant 


The new GRAY Horizontal Boring, Drilling, and Milling Machine 
is a giant for power, yet so precise it works to minute tolerances. 
You’ll find a rapidly increasing number of these 
cost-cutting giants in modern shops throughout the world. 
GRAY’S high precision, ease of operation, and 


modern power will do your jobs better and faster, 
abba del- ae elacie) ai det-ta 


Quality doesn’t cost... it pays. 


The G..A. GRAY CO., Cincinnati, Ohio 
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Pressure drop thru 
3-way > acer 
valve under steady 
flow conditions. In- 
let pressure 80 psig. 
Data shown as a 
range rather than as 
absolute values due 
to variables such as 
barometric pressure, 
manufacturing toler- 
ances, etc. 
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Announcing 
a new and better solenoid 
valve in the } and j size range 


’" 3-WAY W/C PACER 


INLET 


O4 060810 2 #4§ FO 
PRESSURE DROP—P.S.L 
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Pressure drop thru 
both N.C. & N.O. 
sides of 4-way Pacer 
valve under steady 
flow conditions, In- 
let pressure 80 psig. 
Data shows ranges 
for each side rather 
than absolute values 
due to variables such 
as barometric pres- 
sure, manufacturing 
tolerances, etc. 


FLOW—C.F.M. FREE AR 


More life 
More speed 
More capacity 
More value 


Now you can have about three times 
more flow capacity-to-solenoid size 
than in most competitive valves. 
Needs just 7 watts of power yet mini- 
mum internal orifice size is full #:”. 
The PACER has short poppet travel, 
will cycle at better than 1000 cpm 
and meets JIC specifications. Light- 
weight, cast aluminum body means 
3-way weighs just 20 ounces, 4-way 
just 28. Dust tight, liquid tight, can 
be manually actuated, has captive 
cover, is inoperative with cover re- 
moved, has integral wiring space. 
Why not test a PACER in your own 
circuit, just $18 for a 3-way, $26 fora 
PACER 4-way. Call your Ross repre- 
sentative or write for Bulletin 319. 


%" 4-WAY PACER 


PRESSURE. DROP—P.$.1 


I<oss OPERATING VALVE COMPANY 
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110 EAST GOLDEN GATE AVE. « 


DETROIT 3, MICH. 
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The FXoss PACER 
gives you 56 new 


solenoid air valves 


The Ross PACER is a fine new solenoid valve in the 4” 
and 14” size range that gives a full #:” flow capacity yet 
uses only 7 watts of holding power. The PACER is built 
for especially long life yet is priced surprisingly low. Capable 
of 1000 cycles per minute and more, is JIC, and very light 
and compact. And if you’re interested in large valves the 
PACER has a second identity, that of a pilot section to 
actuate any valve of the Ross Skyline series. It will operate 


any of these valves at top speed and with low power con- 
sumption. 


PIPE SIZES 
COMPLETE 
PACER VALVES %” y¥," %” 
STRAIGHTWAY, N/C 
3-WAY, N/C 


4-WAY 


SKYLINE VALVES USING 
PACER AS ACTUATOR (HEAD) 


STRAIGHTWAY, N/C 
STRAIGHTWAY, N/O 
3-WAY, N/C INLINE MT. 
3-WAY N/O, INLINE MT. 
3-WAY, N/C, BASE MT. 
3-WAY, N/O, BASE MT., 
4-WAY, INLINE MT. 
4-WAY, BASE MT. 


4-WAY, 5-PORT 


New PACER Ross manifolds provide a com- 
+ rng Beye na 

. of multiple mounting PACER 
manifolds to - valves. One air supply line and 
aie I i one electrical conduit can 

Save piping i 7 serve all PACER valves. Mani- 
folds are available in two and 


and wiring three stations. 


I<oss OPERATING VALVE COMPANY 


110 EAST GOLDEN GATE AVE. ¢ DETROIT 3, MICH. 


MACHINERY, January, 1960 For more data circle this page number on card at back of book 27 





Engineers: 

Here are sound reasons why 

it pays to specify 

National Seamless Mechanical Tubing 





USS National Seamless Steel Mechanical Tubing offers you extraordinary 
freedom of design in a wide range of products from bushings to 
hydraulically operated telescoping booms. And, USS National Seamless 
Tubing helps cut processing costs, because it eliminates drilling operations; 
enables you to replace drills with simple, less expensive boring tools, 

and it reduces tool wear and tool changes; and, more important, 

more uniform parts can be turned out by the hundreds or thousands. 


Where USS National Seamless Tubing is used as a load-carrying member 

or part, it exhibits a number of structural advantages over other forms. 

Here are a few: it gives you a superior cross section when a part is designed 
to withstand equal loading in any direction; it resists bending stresses 
equally in all directions; it is able to absorb and localize shock; 

and in torsion, it provides better material distribution, and for a given weight, 
can withstand more load than other sections. 


And, of course, the name USS National is backed by the world's largest and 
most experienced manufacturer of seamless tubing—National Tube! 

The production of USS National Seamless Tubing, from ore to finished product, 
is entirely controlled by one organization. There is no divided responsibility. 
Every foot, every length, is made under the careful supervision of 

skilled men with years of tubemaking experience. For more than 60 years, 
USS National Seamless Tubing has been first with men who want 

the best in mechanical tubing. 


You'll find USS National Seamless Tubing available at select 
National Tube Distributors throughout the country. These distributors are 
strategically located and expertly trained in solving all types of tubing problems. 
Here, you can choose from a complete range of sizes and stocks. If you'd like 
to find out how USS National Seamless Tubing can be most effectively applied 
to your designs, contact your nearest USS National Distributor . . . soon! 

USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbie-Geneva Stee! Division, San Francisco, Pacitic Coast Distributors 
United States Stee! Supply Division 
United States Stee Export Comoany, New York 
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MIRROR 
FINISH 











All “AMERICAN” Hole Wizard Radial Drill 
Column Sleeves are now super-finished to a 
beautiful “mirror” finish. 


Not only does this vastly improve the ap- 
pearance of the machine but which is far 
more important it minimizes the danger of 
column cutting and scratching. 


This operation is done in our own plant on a 
brand new 40” “AMERICAN” Pacemaker 


Lathe equipped with a new No. 4 Gisholt 
Super-finishing attachment. 


This represents just another step along the 
path of continuous modernization to improve 
the quality and also the inherent value of 
“AMERICAN” Lathes and Radial Drills. 


Descriptive bulletin No. 328 will be of interest 
to you. It illustrates and describes many new 
and exclusive features. 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 


LATHES AND RADIAL DRILLS 











Mikro-Lok Boring Bar» 


Floating Chuck Standard Collet Chuck nx ; 


"Kwik-Switch 


Standard Drill Bushing . 
Boring Chuck Tool Holder 3 Wedge-Lock 


Production Vise 


UNIVERSAL ENGINEERING COMPANY, = FRaNKENMUTH 2, MICHIGAN 
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proven design features .. - 


Here is the second in the entirely new, field-tested 
line of heavy duty Nebel Lathes, extending Nebel 
economies even further into the heavy duty field. 


The rugged, proven design Nebel Model 2516 Engine 
Lathe is built to the complete A.S.A. standards and 
tolerances of accuracy for engine lathes. It offers you 
more accuracy, more power, more and higher spindle 
speeds than ever before available from Nebel. 


e Heavy duty 3-bearing spindle with zero precision 
bearings. 


e 18 spindle speeds through complete gear range... 
up to 1500 RPM .. . streamlined speed selection. 

e 60 feeds, 60 thread changes... all directly read. 
e Automatic lubrication. 


e Wide design carriage with 146 square inches of 
bearing surface on bed ways. 


e Double-wail one piece totally enclosed apron with 
simplified controls. 


e End gearing totally enclosed in self-lubricating 
housing. 


e Power traverse heavy duty tailstock with rugged 
thrust lock. 


e Rigid box girth design bed... hardened and 
ground steel bedways. 


Write for new, fully descriptive Bulletin No. 213. 


Nebel Lathe Division « Nebel Machine Tool Corp. 
3410 Central Parkway, Cincinnati 25, Ohio 


Other entirely new, proven design Nebel Lathes 
now available: 


e Heavy Duty Model 2013 (Bulletin 212) 
e Standard Duty Model 2516-20 (Bulletin 214) 
e Heavy Duty Extension Bed Gap Lathe Model 


HXB 26/45 (Bulletin 211) 
N/eBEL 
HEAVY DUTY ENGINE LATHE 


entirely new, proven design 


= 
el 
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NEBEL MODEL 2516 HEAVY DUTY ENGINE LATHE 





Truarc rings and dispenser speed staple gun assembly 60% 


This big production increase was made by Swingline, Inc., 
Long Island City, N. Y. in assembling the handle lock of their 
high-compression staple gun. 

To speed production, the Truarc Prong-Lock® Series 5139 
retaining rings come pre-stacked for use on the Truarc dis- 
penser (shown in foreground of photo above). Application is 
simple, fast and requires no skill. The operator, using the 
Truare applicator, grasps the bottom ring, removes it from 
the stack, and installs it, quickly and easily, in the staple 
gun assembly. 

The Truare ring replaced an ordinary flat “C” washer, 
previously used in this application. While the unit cost of the 
washer was lower than that of the Truare retaining ring, the use 
of the rings resulted in assembled cost savings of $25.00 per thou- 
sand staple guns. The reasons: a 60% increase in production 
due to faster, easier assembly with Truarc tools, and the 
elimination of time-consuming, costly adjustments made pos- 
sible by Truare rings. What’s more, the bowed Prong-Lock 
ring improved product design by providing resilient end-play 
take-up... eliminating looseness or binding in the parts. 


Truarc retaining rings come in 50 functionally different 
types ...as many as 97 different sizes within a type... 6 
metal specifications and 13 finishes. Truarec assembly tools, 
pliers, applicators, dispensers and grooving tools are avail- 
able to speed production of virtually every kind of product. 
Make sure you have on file the new 16-page Waldes Truarc 
Assembly Tool Catalog No. AT 10-58. Write for your copy 
today. And remember Waldes engineers are always ready to 
help you solve your special application problems. Waldes 
Kohinoor Inc., 47-16 Austel Place, Long Island City 1, N. Y. 

9.2 


©1959 WALDES KOHINOOR, INC. 


WALDES 


TRUARC 


RETAINING RINGS 


Walides Kohinoor inc., Long Isiand City 1, N. Y. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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|LAPOINTE| 
announces 


exclusive distributorship for 


British-made PRECISION 
MACHINE TOOLS 


% LAPOINTE MACHINE COMPANY, 
with its extensive sales and service staff, now offers a wide range of 


machine tools of exceptional quality. 


% REPRESENTING THE 
ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 


THE BUTLER MACHINE TOOL CO., LTD. 
THE CHURCHILL MACHINE TOOL CO., LTD. 
JOHN LANG & SONS, LTD. 

J. PARKINSON & SON, LTD. 

H. W. WARD & CO., LTD. 


% ALL FACILITIES OF THE LAPOINTE PLANT 


in Hudson, Mass., including engineering and production personnel, are 
at the disposal of this line. 


BUTLER CHURCHILL LANG PARKINSON WARD 


6. alter ci, © Hh 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, LIMITED 





Here’s what brought it about: 


Lapointe was the first American 
builder of metal-cutting machine 
tools to acquire a plant in Great 
Britain, and long association and 
acquaintance with British-made ma- 
chine tools, used in the Lapointe 
plant since 1919, resulted in the 
development of a high regard for the 
quality of those tools and the integ- 


rity of their builders. 


Lapointe. selects best British ma- 


chines. Consequently, with the 
world’s changing trends in the mar- 
keting of machine tools, Lapointe 
recently decided to make a selection 
of the best British-built general and 
special purpose machines and sell 
them, fully tooled, in this country, 
using the complete Lapointe sales, 


service, and engineering structure in 


Mode! J6 Lathe, 13” and 17” Swing 


this endeavor. The entire line is 
backed by the American Lapointe 
manufacturing plant, with its out- 
standing reputation as an important 


builder of machine tools. 


Lapointe engineers inspect. Every 
British-made machine will be care- 
fully inspected and checked-out by 
inspectors from the Lapointe plant 
in England, before shipping. Since 
these Lapointe men are thoroughly 
acquainted with the exacting re- 
quirements for machine tools in the 
United States, this procedure for 
final inspection provides complete 
assurance that the machine is right, 
and as ordered, before it leaves Brit- 


ain. 


Parts readily available. A stock of 


12 Spindle speeds — Nickel chrome, hardened and ground gears 
« Pre-loaded spherical roller bearing spindle and the bearings pump 
lubricated with filtered oil + Totally enclosed multi-feed gear-box 
« Pump lubrication to feed gear-box, apron and saddle « Hardened 
steel wear strips on under slideway faces of saddle « All controls con- 


veniently grouped. 


—_ ti 


s 


—" 


>» 
— 
or 


replacement parts will be main- 
tained in Hudson, Mass., for quick 
shipment. There will also be blue- 
prints in Hudson, from which to 
produce a part needed in an emer- 
in stock. All 


measurements are in 


gency, not carried 
inches; the 
English System avoids any conflict. 
The full complement of Lapointe 
service engineers and service men, 
including all the facilities of the 
large Hudson piant, will take care of 
any maintenance and tooling needs 


concerning these British machines. 


Deliveries excellent. Some machines 
can be shipped from stock; others 
will be shipped on a schedule at least 
comparable to that required for simi- 
lar machines from a machine tool 
builder in the United States. 
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Precision Engine Lathes 


Precision Engine Lathes, 13-in. to 36-in. swing 
Surfacing & Boring Lathes, 13-in. to 48-in. swing 


Hollow Spindle Engine Lathes; hole through spindle 1014-in. dia., 
12',-in. dia. and 1614-in. dia. 


Sliding Bed Lathes, 30-in. and 36-in. swing 

Unitrace Profiling Lathes, 16-in., 17-in. and 16/20-in. swing over bed 
Hydrotrace Profiling Lathes, 20-in. and 24-in. swing over bed 
Pneumatic and Hydraulic Chucks 


For literature write to LAPOINTE 





Model OSB Surface Grinding Machine 
42” x10” x16” 


Mode! HBM Internal Grinding Machine 


No. 2 NU Universal Miller 


Table, 51”x11%2" + Longitudinal Feed, 28” + Cross 
Feed, 10” + Spindle Center to Table Top, max. 18” 
¢ Table Swivel each side of center, 50° « Spindle Speeds 
(12), 29 to 775 r.p.m. + Spindle Motor, 5 h.p. at 1430 
r.p.m. « Feed Motor, 1% h.p. at 950 r.p.m. 





|LAPOINTE| CHURCHILL 


Precision Grinding Machines 








Universal Grinders, 8-in. to 24-in. swing 

Universal Tool and Cutter Grinders, 8-in. to 12-in. swing 

Cylindrical Grinders, 6-in. to 60-in. swing 

Roll Grinders, Traveling Wheelhead and Moving Table Crankshaft Grinders 
Horizontal Spindle Surface Grinders, 6-in. to 15-in. wide table 

Horizontal Spindle Surface Grinders, Rotary Table 

Plano-Type Surface Grinders, horizontal and vertical spindle 

Vertical Spindle Surface Grinders, 10-in. to 22-in. wide table 

Plain Internal Grinders, 12-in. to 36-in. swing 

Automatic-Sizing Internal Grinders 

Internal Cylinder Grinders 

Centerless Grinders 

Spline Grinders For literature write to LAPOINTE 
Cam Grinders 

Slideway Grinders 

Grinding Machines for the Railroad Shop 


Model AW Plain Grinding Machine 6” x18” 
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Milling Machines 
Gear Shapers 


Plain Horizontal Milling Machines, knee type, 30-in. to 40-in. traverse 
Universal Milling Machines, knee type, 25-in. to 36-in. traverse 
Sunderland Gear Shapers for gears up to 15 ft. dia. 

Sunderland Gear Cutters 

Sunderland Gear Cutter Sharpening Machines 

Gearbur Machines 


For literature write to LAPOINTE 





No. 7 Prelector Turret Lathe 


Patent hydraulic pre-selecting head-stock + 12 spindle speeds, both 
forward and reverse, (25-1,000 r.p.m.) » Bed protected by stainless 
steel covers + Screw-cutting motion »* Automatic lubrication + Quick 
power traverse + 2'2 in. bar 16 in. swing. 





|LAPOINTE| WARD 


Ram Type Turret Lathes 
Saddle Type Turret Lathes 





e@ Ram Type Turret Lathes with bar capacity from 1'%-in. to 2-in. 
and swing from 13-in. to 16-in. 


Saddle Type Turret Lathes with bar capacity from 214-in. to 
8'4-in. and swing from 16-in. to 35-in. 


Collet chucks, bar feeds, standard toolholders and special equip- 
ment for Ram Type and Saddle Type Lathes 


For literature write to LAPOINTE 
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Planers, Shapers, Slotters 


Spiral-Electric Planers, double housing machines taking 3 ft. to 10 ft. between 
housings 

Spiral-Electric Openside Planers; 4 ft. to 7 ft. under the rail 

Spiral-Electric Rail Planers 

Openside Crank Planers; 36-in. stroke 

Hydraulic Openside Planers; 6 ft. and 8 ft. x 2 ft. 6 ins. x 2 ft. 6 ins. 

Axlebox Planers; High Power, 24-in. stroke 

Draw-Cut Shapers; various types up to 64-in. stroke 

Super Shapers; 18-in. and 26-in. stroke 

Hydraulic Shay °s; 18-in. stroke 

Heavy Duty Slotte:: 12', in. to 54-in. stroke 

High-Production Vertical Shapers; 14-in. to 42-in. stroke 

Precision Vertical Shapers; 8-in., 12-in. and 16-in. stroke 


Accuracy has always been a feature of ‘‘Butier’’ Planers and to assist 

in this the table runs in two vees which eliminate adjustable strips — 

the accuracy of which can be proved by reversing the table in its 

slides. This system of twin vees is extended to the new and patented 

toolbox slides where they ensure straight line movement with no 
For literature write to LAPOINTE loose adjusting strips. 


Department M 


LAPOINTE MACHINE COMPANY LAPOINTE 


HUDSON, MASSACHUSETTS 
Exclusive U. S. Agent for Tah dt-jabiaat—tel—) 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. MACHINE TOOLS 


Printed in USA 
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Cnmplotely Satilaclotyn, 
i772 Lively Way 

... says Mr. William H. Vogt, Division Super- 

intendent of Parts and Tool Manufacturing at 


ST... ' “Taylor [nstrument Companies 


@ i nSTRUME WTS Tm 


MS TRUMENTS 
es aM seer 

ROCHESTER LN Y.U S.A 

May 7, 1959 


Mr. John C. Wilson, 
Vice-President, Sales & Engineering 
The Thompson Grinder Company 
Springfield, Ohio 


Subject: THOMPSON Type D Surface Grinder 


Dear John: 


We have proven the new Thompson Type D Tool Room Grinder 
by rigid tests in our Tool Grinding Department. We find it com- 
pletely satisfactory in every way. 


We find these decided advantages on the new Thompson: 


1. Its ease of adjustment 
SU L FAC b 2. Its ruggedness and rigidity 


. Its bedway and column protection 


Its large vertical capacity 


4. 
. Its cross-feed movement obtained by moving the wheel head 
rather than using a saddle, which permits accurate grinding 
J of slots. 


Everything considered, we find, in our work, the new Thompson 
Type Da very superior precision machine. 


Yours very truly, 


is ruggedly designed the W Ue 
for precision work. William H. Vogt 


Division Superintendent 
Parts and Tool Manufacturing 





With men like Mr. Vogt, who rate tool room grinders 
solely on their performance, Thompson’s new 
Type D machine is winning enthusiastic approval. 


eK . aKeep Thompson in mind 
Send for descriptive literature on this new for that daily grind” 


Type D machine and compare the advantages it 
offers you in cost-cutting time-saving and trouble- 
free performance. Immediate delivery is available. 


THE THOMPSON GRINDER CO. SPRINGFIELD, OHIO 
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...he speaks for the country's top 
manutacturers,* who depend on TMW 
for the very best in sub-contract com- 
ponents, assemblies, machines. 


Leading manufacturers don’t gamble on quality, 
accuracy, and on-time delivery of sub-contract 
work. It has to be right and it has to be there 
when it’s needed. 


This is what they get (and you can get) at TMW. 


It’s the result of 65 years’ experience in precision 
manufacturing—working today in one of the 
world’s largest, most modern, and completely in- 
tegrated plants. 


Textile Machine facilities include 1200 modern 
machine tools of all types and sizes, a completely 
mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, including a corps of the 
industry’s top designers and engineers. 


Combine these facilities with modern electronic 
production scheduling controls and quality control 
techniques . . . and you see why leading manufac- 
turers depend on TMW for sub-contract compo- 
nents, assemblies and complete machines. 


Write today for more detailed information, or for a 
copy of our latest Facilities File Folder. 


*names on request 


4 g 


& 


TEXTILE MACHINE WORKS | 
Contract Division * Reading, Pennsylvania _ 
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: INNOCENTI 


mechanical division 





milling and 
boring machine 


The (INNOCENT!) CWB milling 
and boring machine allows 
the solution of the most diffi- 
cult working problems in the 
most rational way. This is 
achieved thanks to the excep- 
tional performances of the 
machine and to the variety 
and flexibility of the equip- 
ment used with the machine. 


The face plate of the head- 
stock is patented and is espe- 
cially designed for the appli- 
cation of a large range of 
interchangeable heads for any 
working requirement. 
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CINNOCENT!) technicians be- 
sides the standard types are 
in a position to study for you 
the unit that can accomplish 
the outmost economy in the 
most difficult stages of your 
machining operations. 


MILANO 
Via Pitteri 81 - tel. 23-93 
Head Office, offices and factory 


ROMA 
Via Parigi, 11 - tel. 487-051 
NEW YORK 
INNOCENT! CORPORATION 
43 West 61 Street N. Y. 23 - tel. Columbus 5-7795 
| INNOCENT! J ons 
INNOCENTI 


6, Av. F. Roosevelt - Vill tél. Balzac 03-51 
LONDON 


INNOCENTI U.K. Representative 
Uganda House 


58/59 Trafalgar Square, W.C. 1. tel. Whitehall 2 
CARACAS gr "7 


INNOCENT! Edif. Sudameris 
Avenida Urdaneta y Fuerzas Armadas - tel. 545-461 











NOW 


BULLARD 
DYNATROL 


FIRST 


FULLY POWER-CONTROLLED 


Dynatrol V.T.L. has Bullard’s new Dynamic Precision Control ...a fully powered 
machine tool control system which pays off in greater production. 

Dynamic Precision Control keeps the tool in the cut more of the time...cuts 
time between cuts . . . increases the operating speed and output of the machine. 

Dynatrol provides infinitely variable feed rates throughout the full range 
and variable traverse rates from zero to nine feet per minute. Dynatrol provides 
complete flexibility of control both in and out of the cut. Feed rates may be 
advanced or retarded while the machine is cutting to obtain maximum tool per- 
formance and productivity. 


Dynatrol provides single lever control for all motions of each head. Variable 
traverse rates, feed engagement and full directional motions are obtained 
through one lever located in the most advantageous position for the conven- 
ience of the operator. Equally simple remote controls are available for machines 
of all sizes. Nine sizes from 26” to 124” table diameter. 

Send to The Bullard Company, Bridgeport 9, Connecticut, for detailed catalog. 
Telephone EDison 6-2511. *Trademark 
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This is the control center of 
the new Dynatrol V.T.L. Feed 
rates, infinitely variable 
from zero to maximum, are 
directly geared to table rpm. 
A simple pendant controls 
start, stop and speed of table. 


High-Spot Features 
of the 


DYNATROL V.T.L. 
Dynatrol V.T.L. is 
POWER 


CONTROLLED 
By lever or pen- 
dant—it’s your 
choice—head trav- 
erse rates can be 
varied from zero 
to nine feet per 
minute. Easy-to- 
read dials show 
exact position. 
Feed selector 
gives infinitely var- 
iable feed rate 
without interrupt- 
ing the cut. 


Dynatrol V.T.L. is 
VERSATILE 


Available equip- 
ment includes: 
Bullard variable 
speed drive for in- 
finitely variable 
table speeds 


of usable horse- 
power. 

Fully automatic 
operation by Bul- 
lard Man-Au-Trol 
or point-to-point or 
continuous path 
numerical control 
systems. 

Unique Size-Au- 
Trol* for accurate 
positioning of all 
heads. Contouring 
attachments: Hy- 
draulic, electronic 


or electro-hydrau 
lic. Four- or five- 
sided power-index- 
ing turret heads. 
Thread cutting, 
drum scoring and 
angle turning at- 
tachment. Power- 
operated chucks. 


Dynatrol V.T.L. is 

COMPACT 
The new Bullard 
Dynatrol V.T.L. is 
compact in design, 
rigid in construc- 
tion, lower in 
height, reduced in 
floor area. 


Dynatrol V.T.L. is 

EASY TO MAINTAIN 
Automatic lubrica- 
fewer parts... few- 
er adjustments... 
easily accessible. 


BEAT A BULLARD” 








for speed and accuracy in production 
it pays to use UNIVERSAL DRILL BUSHINGS 


Write for complete 
catalog, today! 


UNIVERSAL ENGINEERING COMPANY + FRANKENMUTH 2, MICH. 
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Want Results like —_ 


This sales engineer reports 
another dramatic success in 
the heavy duty application of 
CiIMPERIAL, new chemical cutting 
fluid of the famous CiMCOOL 
line. Production up — on low 
clearance, low speed, heavy 
cut jobs previously limited 
to cutting oils. (Company 
name on request) 


FOR 100% OF ALL METAL CUTTING JOBS 


Production-proved products of The Cincinnati Milling Machine Co. 


CIMCOOL $2 Concentrate —The pink fluid which covers 85% of all metal cutting jobs. 
CIMPERIAL — newest in the famous, industry-proven line of CimcooL® Cutting Fluids. 
CIMPLUS —The transparent grinding fluid which provides exceptional rust control. 
CIMCUT Concentrates (AA, NC, SS) — For every job requiring an oil-base cutting fluid. 
ALSO—CIMCOOL Tapping Compound—CIMCOOL Bactericide—CIMCOOL Machine Cleaner. 


For full information on the complete family of Cimcoot Cutting Fluids, call your 
Cimcoo_ Distributor. Or contact Cincinnati Milling Products Division, Cincinnati 9, Ohio. 


°Trade Mark Reg. U.S. Pat. Off. 
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i (or just worn out) 


s 


Get new-forging performance at 1/3 the cost 
from ERIE FOUNDRY REBUILDING SERVICE 


Here at the Erie Foundry Rebuilding “Hospital’’, we disassemble and inspect 
your forging hammer, remachine worn surfaces, true bearings, replace bro- 
ken parts, repair cracked parts. Once the hammer is reassembled, tested and 
put back in operation, it'll be as spry and sound as a new machine—but at 
one-third the cost! 

Stands to reason that the leaders in forge manufacture for over 60 years 
should be the best source for forge repair. 

Regardless of who made it, or how badly it’s cracked, broken or worn, 
your forging hammer will recover most quickly at Erie Foundry’s Rebuild- 
ing “Hospital”. Write for the complete story. 


For more data circle this page number on card at back of book 


THE WORLD'S GREATEST NAME 
IN FORGING SINCE 1895 


ERIE FOUNDRY CO. 
ERIE 5, PA. ibees 


Circle page 45 on card at back of book ——> 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


Only HANNIFIN 


makes all these Anywhere you use compressed air to do work, 
Hannifin can help you. Hannifin cylinders for the 
AIR POWER 


“muscles”. . . Hannifin air valves for any type of 
COMP ONENT ty actuation, hand, foot, cam, solenoid, or pressure 
...the Hannifin “Crown” Line of filters, regulators, 
and lubricators for lasting air power efficiency . . . all 
are built by Hannifin to just one standard, the best. 


Turn to Hannifin, too, for expert help in applying air 
power components. A Hannifin field engineer is 
as close to you as your telephone, wherever you are. 
Write us for his address—or, he’s listed in the 
alphabetical section of Thomas Register. It’s that easy. 


HANNIFIN COMPANY 


505 South Wolf Road « Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 





NUMERICAL CONTROL AT LOWEST 


put 
your 


short 
~tuns 


Illustrated here is a Gorton Mastermil with O-16A 
Super-Speed Spindle Head and Ram Assembly with 
G. E. Mark Il Numerical Control System 


| Saves You 
GORTON NUMERICAL CONTROL | joney on— 
is field tested and proved in use 


* face milling 
This is how Gorton Numerical Control saves you money on short runs: 


® side milling 
— eliminates elaborate and costly — change overs in set-ups can be * end milling 
tools, dies, jigs and fixtures made quickly © straight line 
— wastes no time because operator — signals operator when tool changes cavity millin 
does not “‘pace” the work are needed Y g 
— makes no mistakes because operator — guides cutter in close quarters with- slotting 
skill not required out damage to work or cutter drilling 
— extreme, repetitive accuracy is — making punched tape is simple reaming and boring 
easy and automatic typewriter operation 


Punched tape ...or magnetic tape control... is available to you on SIX standard 
Gorton machines and also on Gorton custom-designed machines. You'll be agree- 
ably surprised when you learn the low cost of Gorton Numerical Control and how 
much more it gives you for your money. For full information write 


1301 Racine St. e Racine, Wis. 


Tracer-Controlled Pantographs, Duplicators — standard and special... Horizontal and 


SINCE 1699 Vertical Mills, Swiss-Type Screw Machines, Tool Grinders 


, Small Tools and Accessories. 
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MORE MILLIONS 
OF OPERATIONS 


with 
Allen-Bradley 
Limit Switches 





There’s nothing now on the market 

to match the reliability and trouble free 

performance of Allen-Bradley Bulletin 

802T limit switches. They are 

completely oiltight—operating heads 

and switch bodies are sealed against 

oils, coolants, and metal chips. 

Operators cannot become sluggish or 

“stick” in operation—contacts cannot 

become fouled. The double break, 

silver contacts are always in 

perfect operating condition—and 

remain so without maintenance. a 
Insist on Allen-Bradley—the quality \ 2 

line of limit switches that will give you a 

many more millions of trouble free operations. 





> ES 


Bulletin 802T Micrometer Adjustment Roller Lever Limit Switch @& 





REPETITIVE ACCURACY — Unique tog- FLEXIBILITY — All operating heads can FRONT MOUNTING REAR MOUNTING 
gle blade action assures operation at be rotated and fastened in any of four 


All Allen-Bradley Limit Switches can be mounted 
precisely the same point each time, positions 90° apart. ith : 
without adjustment. either from the front... or from the rear. 


1-60-MR SEE OTHER SIDE FOR TYPICAL APPLICATIONS-——> 


ALLEN-BRADLEY| 9%” 


MOTOR 
CONTROL 


Member of NEMA 





Allen-Bradley has an 
Oiltight Limit Switch 
to meet your exact needs! 





Roller lever limit switch— 
Here it is operated by dog 
on vertically moving shaft. 





Duplex limit switch where 
block can also trip second 
switch for safety insurance. 


Cat's whisker limit switch 
is actuated by movement of 
lightweight units on conveyor. 


Adjustable roller lever 
switch, Lever set for operation 
at greater than normal distance. 


Side roller limit switch, as 
illustrated here, is being ac- 
tuated by a rotating cam. 


Top push roller limit switches 
are frequently operated by 
rotating’cams on machine tools. 


Fork lever maintained con- 
tact switch—adjustable dogs 
trip one roller in each direction. 


Neutral position switch— 
moving bar closes separate 
contacts as it moves each way. 


Micrometer adjustment 
switch for precise setting of trip 
point in machine tool operations. 





ALLEN-BRADLEY- ar” 


CONTROL 


Member of NEMA * 
® 
mn 
. 
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Motorola Qunicy, Illinois plant 


Equipment 
Replacement 
Considerations 
in the 
Electronics 


Industry 


by 
WILLIAM A. WATT 


Assistant to Vice President 


of Manufacturing 
MOTOROLA INC. 
Chicago, Illinois 


“MOTOROLA — the world’s largest electronic manufacturer — 
has after much study chosen to use a modification of the 
MAPI formula in determining the economic advantage of 


replacing present equipment with new equipment. 


“In any industry, and especially in one that is as competitive 

as electronics, it is mandatory that a continuous surveillance be 
maintained to gain the greatest return on investment. 

It is of the utmost importance that product reliability and 
engineering advances be considered to have at least 

equally strong import as the economics when there are such 
dynamics in the state of the art, and when the customer 


demands and requires flawless reliability. 


“Motorola has chosen the policy of evaluating the expenditure 
for all new equipment by using a re-equipment analysis 

and operation comparison form. This forces the individual to 
complete the thought process with an unbiased and 

complete review of the effects upon return on investment, 


reliability, and anticipated engineering advances. 


“We find that this has enabled us to have a more scientific 


approach in our evaluation of equipment replacement.” 


ROCKFORD INSERT GROUP 


January, 1960 





SUNDSTRAND 50-hp — 


machines 28 








Arrowheads on sketch show movements and 
dj ts of hi i} ts that make this 
universal bed-type Rigidmil with 

All Angle head ptionally atil 








@ Do you need a machine that has rigidity and 
power for a wide range of cuts and adds versatility ks 
to reduce parts handling and the need for ex- 
pensive, special fixturing? If you do, then the 
universal bed-type Rigidmil with All Angle head 
was 7 esigned for you. The 28 surfaces 
machined in the two setups shown are typical of 
the range of operations readily ote on this 
machine. 

Both the horizontal spindle head and the All 
Angle ram type head have the horsepower needed oe = 
to handle sizable cuts. Horizontal spindle pro- 
vides 50-hp maximum, and the All Angle head 


f machine speeds and movements . . . these are 
20-hp maximum. 


some of the features that indicate the machine's 
Up to 216 inches table feed stroke... ¥% to ability to handle a broad range of work. Slab 
220 inches per minute longitudinal table feed milling can also be patie using the main 
...¥ to 100 ipm transverse column feed... % spindle and mounting an arbor support on the 
to 50 ipm head feed ... pushbutton control of dovetail ways provided in the machine’s design. 


SIMPLEX RIGIDMILS + DUPLEX RIGIDMIL ; TRIPLEX RIGIDMILS SPECIAL MACHINES 





CENTER OF MACHINE-TOOL EXCELLENCE ROCKFORD, ILLINOIS, U.S.A. 





~RIGIDMIL 


surfaces in just 2 setups 


HERE'S HOW TO CUT SETUP TIME... Sizable cuts are taken with both the All Angle 

sa * . d head and the main horizontal spindle so that production rate stays high despite the 

Positioning cutter instea unparalleled flexibility. Carbide cutters are used to full advantage on both spindles 

r as shown in typical operations below. Accuracy invariably exceeds that possible on 

of work reduces setup time conventional machines because of oe handling. Surfaces 1 to 9 machined 
in first setup. Surfaces 10 to 28 machined in second setup. 


HORIZONTAL SPINDLE and longitudinal table feed MACHINING ON TOP of the work is illus- ANOTHER EXAMPLE of the ease with which it is possible 
ere used for face milling first surfaces of large trated in this example using the All Angle to move the cutter instead of workpiece is on this step 
casting. head and longitudinal table feed. using All Angle head and vertical feed. 





ANOTHER POSSIBLE binoti of hi ALL ANGLE HEAD is used to mill clearance HORIZONTAL SPINDLE returns to action in combination 
movements is shown here where All Angle head cuts at an angle using transverse feed. All with longitudinal table feed. Power drawrod 
ith 5 


operated 
in vertical position is pled wi se feed power feeds are infinitely variable. (extra) for horizontal spindle makes cutter changing 
easier. 


ADDITIONAL DATA describing the universal bed-type Rigidmil with 
All Angle head is available in Bulletin 611. Write for your copy today! 


SUNDSTRAND MACHINE TOOL 


DIVISION OF SUNDSTRAND CORPORATION 
BELVIDERE, ILLINOIS 





BROACHING TOOLS THREE WAY | SINGLE RAM HORIZONTAL DUPLEX RAM PRESSES 
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The new Barber-Colman Model 
1610 Facing and Turning Lathe is 
designed specifically for facing, 
turning, and boring. It is highly 
economical for either toolroom or 
production work. 


This lathe has no threading equip- 
ment. This means more lathe per 
dollar for your facing and turning 
work. It can be furnished with 
a front-mounted tracer that is 


¢ 2s 


ideally suited for both small-lot 
and high-production turning. 
Either 16” or 20” swing over the 
bed ways is available. 


Today, a high percentage of lathes 
are used only for facing, turning, 
and boring. Thus, elimination of 
threading equipment and the gear 
box permits a sizable saving in 
purchase price with no practical 
loss of utility. You get a low-cost 
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precision lathe capable of pro- 
ducing toolroom accuracies easily. 


Elimination of the gear box per- 
mits infinitely variable feed. Feed 
rate is changed simply by turning 
a dial on the headstock. It can be 
as fine as .0001”, depending upon 
spindle speed. Spindle speeds also 
are infinitely variable. Maximum 
speed can be 1500, 2000, or 2500 
rpm. The drive motor is 6.5 hp. 





CENTER OF MACHINE-TOOL EXCHLENCE ROCKFORD, ILLINOIS, U.S.A. 





Model 1610 Lathe with 
front-mounted tracer unit. 


Other important features include 
automatic carriage stops with a 
5-position turret stop, and a tail- 
stock travel counter. 


The simple hydraulic tracer is easy 
to mount, easy to set up, and easy 
to operate. Stepped diameters, 90° 
faces, chamfers, contours, and 
tapers all can be turned at the 
lowest possible cost. The tracer 
is front-mounted and uses a flat 


New 


Barber-Colman 
Lathe 


Model 1610 Facing and 
Turning Lathe... 
16% or 20” Swing 


‘ wy, \ 
template. With it, parts can be 
turned easily within .001” on di- 
ameter and .001” on length. Swing 
over the cross slide with tracer is 


10” on the Model 1610 and 13” 
on the Model 1610-13. 


Ask your Barber-Colman repre- 
sentative about the complete fea- 
tures of this new practical kind 
of lathe. Or write direct to the 
factory for more information. 
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Barber-Coiman Company 


BARBER 
COLMAN 


Hitt ® 


12 Loomis Street, Rockford, IIinois 
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MATTISON 


HIGH:-POWERED 
PRECISION 


GRINDING 
METHODS 


Courtesy: Alignment Engineering Co., Warren, Michigan 
Fig. 1—No. 24 vertical-spindie rotary pulls up to 60 hp through the 
spindle. Grinding mild steel, this rugged machine removes metal up to three 


Fast, new grinding method 
replaces cutter-type machining 


Betters production time by 75% . . removes 
up to % in. stock per side . . . economically 





times faster than conventional surface grinders. With this in mind, many plants 
(like this one) are buying them as a stock-removal tool. 





Three shapers replaced . . . machin- 
ing time cut from 6 to 1% hr.... 
up to Y% in. stock removal per side 
economical with new method... 


These are results from a Michigan com- 
pany (typical jobs shown) after installa- 
tion of a Mattison No. 24 vertical- 
spindle surface grinder with Quick-Tilt 
spindle. Such performance proves that 
a rigid, high-powered vertical is now... 
more than ever .. . a stock-removal ma- 
chine as well as a precision grinder. 


Two machines for the price of one 


Until the introduction of the Quick-Tilt 
spindle rotary late last year, grinding 


Fig. 2—Quick-Tilt improves accuracy, too. 
Parts requiring extremely close tolerances can be 
ground faster, utilizing full table capacity. 


dead flat parts on a production basis 
meant you had to accept one of two 
types of inefficiency: (1) excessive down- 
time for changing one machine from a 
rougher to a finisher...or (2) “‘two- 
timing’”’—keeping two grinders set up 
for successive roughing and finishing. 

Now, a flick of the switch tilts the 
spindle for rough and finish operations 
in a single setup, without even stopping 
the machine. In effect, this gives you 
two machines for the price of one. But, 
that’s only part of the story. 


The Quick-Tilt rotary does more than 
provide a dual cycle on one grinder. It 
combines high horsepower (60 on the 
No. 24—100 on the No. 36) and rugged 
construction, with the best features avail- 
able for precision, fine-finish work. 


Hidden savings a big factor 


Another reason why it pays to own anew 
Mattison is reduction of hidden costs. 
You can reduce your stock allowances 
for grinding and eliminate cutter-type 
machining of flat surfaces. With self- 
dressing wheels, machine downtime for 
changing the cutting tool and cost of re- 
sharpening can be eliminated. This is im- 
portant because actual machining time 
on a surface grinder is often less than on 
a machine that produces much bigger 


chips. Improved finish and accuracy 
are a bonus. And don’t forget—hard 
spots, burned edges, and tough outer 
scale are no problem for a grinding wheel. 

To the grinding man all these advan- 
tages add up to maximum versatility 
in a standard machine. 





Ask for a test grind 


We don’t expect you to rush through 
a purchase order for a new grinder 
on the strength of this ad. But, if it 
seems to make sense in terms of 
your particular machining problems 
and costs, we do hope you'll investi- 
gate further. Send us your piece- 
parts for a sample grind in the 
Mattison Methods Lab. There’s no 
cost (other than shipping expense) 
for a complete report covering stock 
removal, wheel life, production rate, 
wheel specs, surface finish, accuracy, 
etc. Your Mattison dealer will make 
all the arrangements—or, phone the 
factory direct. 











MATTISON MACHINE WORKS 
Rockford, Illinois »« WOodland 2-5521 


HIGH-POWERED 
PRECISION 
SURFACE GRINDERS 








CONVEYOR LOADING 


A Method of Machining 
That Pays Off 


Greenlee standard Automatic Bar Machines, adapted for second 
operation work, profitably machine a wide variety of parts. Long 
shafts or short pieces are automatically loaded into the work spindle 
by any of the various loading arrangements shown. Parts are loaded 
in one position during the machining cycle, and machined in the 
remaining five cross slide and end working positions. For more 
information, see your Greenlee Distributor. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 
© Multiple-Spindle Drilling and 
Tapping Machines 


© Transfer-Type Processing 
HAND LOADING Machines 


@ Six and Four-Spindle Automatic 
Bar Machines 


© Hydro-Borer Precision Boring 
Machines 


® Die Casting Machines WRITE FOR CATALOG No. A-405 


GREENLEE 1744 MASON AVE. 


BROS. & CO. ROCKFORD, ILL. 





SAE RE PR NR OES 


Machinery, January, 1960 
FOR PRODUCTION MACHINE TOOLS ITS POCKFORD, ILLINOIS, U 








.... only with hydraulic design 


GREAT SET-UP FLEXIBILITY 

WIDE WORK RANGE 

SHORT MACHINING TIME 
HIGH-SPEED, FAST REVERSALS 
NATURAL CARBIDE TOOL CAPACITY 


Rockford Hy-Draulic Openside 

Shapers provide speed, accuracy 
and flexibility of set-up for efficient production of small 
planing and large shaping work. 


Rockford Hy-Draulic Slotters feature wide versatility in + 
set-up and range of work handled. All machine func- 
tions are pendant-controlied; tables have rotary, trans- 
verse and longitudinal feed; all models have built-in 
dividing head 


Rockford Double Housing or Openside Hy-Draulic Planers 
are available with conventional hydraulic circuit or the 
new high speed h3 triple circuit drive which furnishes 3 
distinct cutting speed ranges in a single machine. All Rock- 
ford Planers feature rugged L-shaped rail, pendant-control 
of set-up and operating functions, and infinitely adjustable 
hydraulic feeds and speeds. 
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Hydraulic drive and feeds, as basic features of Rockford 
Hydraulic Machine Tools, provide outstanding perform- 
ance measured in terms of work quality, high production 
and low operating cost. They also provide the cushion- 


ing action essential to the use of modern carbide tools. 
_i cee ie or 
get these advantages! 


Today, countless metal-cutting operations are performed 
effortlessly, at low cost, and with high production rates 
on Rockford Hy-Draulic designed machines. Hydraulic 
control and power respond instantly so that inexperi- 
enced operators easily adapt infinite speeds and feeds 


to the most complex and accurate machining cuts. 


Compare your present shaping, planing or slotting 
operations with these modern production features, and 
determine the savings available with Hy-Draulic flexi- 
bility. Our engineers will gladly furnish estimates for 


your particular requirements. 





Rockford Hy-Dravlic KOPY-KAT duplicator transfers single or 2- 
dimensional forms directly to the work on Rockford Hy-Draulic 
Shapers, Planers and Slotters. The hydraulic duplicator valve is so 
sensitive, so exact, that positive duplication of complex forms is 
completed with the ease of straight production machining. 


ROCKFORD MACHINE TOOL CO. 


2500 KISHWAUKEE STREET ROCKFORD, ILLINOIS 
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Exclusive W. F. & JOHN BARNES Development 
Eliminates Reaming, Cuts Finishing Cost 


More and more manufacturers of internal combustion engines 
are today profitably using W. F. and John Barnes machines 
to cut costs in processing valve seats and stem holes. The 
accuracy of this new, exclusive tooling method reduces ma- 
chining costs by eliminating the need for reaming or other 
final finishing operations. Guide holes are finish-bored and 
valve seats finish-faced simultaneously in a single pass. Con- 
centricity of the valve stem hole and face is held within .0005” 
total indicator reading. 


Basic Method Can Be Easily Applied 
To Either Small or Large Jobs 


The efficiency of this new machining method can now be 
economically applied to all types of valve jobs — small as well 
as large cylinder heads or blocks. Either fully automatic or 
semi-automatic machines can be provided to suit your pro- 
duction needs. As illustrated, single machines can also be de- 
signed to efficiently handle more than one size workpiece which 
effects additional savings in floor space and equipment costs. 


Builders of Better Mochines 
Since 1872 





CONCENTRICITY .0005” T.1.R. 
Fine finish to precision tolerances 


DUAL-TYPE PRECISION SPINDLES 
Dual-type precision spindles 





Concentricity of guide ‘hole and 
gouge diameter of seat is held 
to .0005” T.1.R. 


quipped with facing and gun bor- 
ing tools. A second 4-spindle head 
on hine abov letes valve 


operations on v-8 cylinder heads. 





ASK FOR AN ANALYSIS OF YOUR MACHINING METHODS — Ask a Barnes 
engineer to work with you when planning new or improved machining 


methods. His experience with, and knowledge of, 


roven cost-cutting 


methods can help you save time and money. Write for New Catalog illustrat- 
ing how Barnes 6-point machine building service saves you time, and 
eliminates divided responsibility, 


W. F. & JOHN BARNES COMPANY 


402 SOUTH WATER STREET 


Multiple Spindle Drilling © Boring @ 


Tapping Machines @ 


—~ = 


ROCKFORD, ILLINOIS 


Automatic Progress Thru Transfer-Type Machines 
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HOLD IT WITH A HORTON 


Round, square, hexagonal, or what shape have you. HORTON Independent 
Chucks with reversible jaws will hold it with a four jaw grip that’s positive, 
true and reliable. A precision chuck for precision machining. 


Capacities from 4 inches to 36 inches, in all standard mountings. Special 
chucks to 66”. 


HORTON, to be sure....To be sure, HORTON 


GEOMETRIC—-HORTOWN NEw HAVEN 15, 


CONNECTICUT 








For top 
efficiency in 
tank cleaning 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE - OVER 250 FIELD SERVICE MEN + OVER 160 MATERIALS 


First choice in heavy-duty tank cleaning 
=hard-working Oakite “24” 


Users everywhere agree that their best way to 
clean iron and steel parts is to tank-soak them in 
a hot solution of heavy-duty Oakite 24. This hard- 
working alkaline cleaner gets under the dirt layers 
and literally tears the soil from the surface. De- 
spite excessive soil contamination of solution 
Oakite 24 maintains proper pH level and provides 
long, effective cleaning action. 

Oakite 24 is but one of a wide range of alkaline 
tank-cleaning compounds. Others include medium 
and light duty oil and grease removers; self-emul- 
sifying solvent cleaners specially designed for re- 
moving buffing compound residues, pigmented 
drawing compounds and other tenacious burned- 
on solid-particle dirts and smuts. Also available is 
a useful selection of materials for cleaning brass, 
copper, aluminum, magnesium, lead, tin and zinc. 

Which is best for you? Only you and the Oakite 
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man together can decide. It depends on your 
equipment, the parts you process, the next pro- 
duction step. Ask the Oakite man. From over 30 
materials, you’re sure to get the one cleaner that 
works most efficiently for you. Write for Bulletins. 


Oakite Products, Inc., 26 Rector Street, New 
York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 


PRI 
rs’ leadership in industrial cleaning 


For more data circle this page number on card at back of book 
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SPRINGFIELD 7, MASSACHUSETTS 


MACHINE TOOL CO 
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NEW... DELTA 


20” metal- wood 
variable speed 


BAND SAW 


No matter what your cutting requirements 
—in the foundry, toolroom or pattern shop 
—this all-new Delta 20’ Metal-Wood Band 
Saw gives you real on-the-job performance. 
Now—for less than $900.00—you can have 
the features you said you wanted most for 
greater accuracy and better cutting: 





WIDE RANGE VARIABLE SPEED DRIVE... 
gives you a tremendous speed range-—50 to 
4500 FPM-—for cutting everything from 
stainless steel to aluminum, wood and plas- 
tics. This versatility can’t be equalled. 


SCIENTIFICALLY DESIGNED BLADE GUIDES ... 
ideal for heavy metal cutting because they 
furnish more “‘close up”’ blade support than 
conventional type guides. These new Delta 
blade guides are the key to better accuracy, 
straighter cuts, and longer blade life. 


RUGGED FRAME CONSTRUCTION .. . features 
a massive, rigid internal frame with a modern 
fabricated exterior. Exclusive 3-point adjust- 
ability (wheels, upper guide and table) assures 
perfect alignment of key components. 


In addition to these outstanding features 
you get a massive table with double trunnion 
support, convenient speed controls, plus 
built in chip blower at no extra cost. 


SEE IT AT YOUR NEAREST DELTA DEALER— 
he’s listed under ‘““TOOLS” in the Yellow 
Pages—or write: Rockwell Manufacturing 
Company, Delta Power Tool Division, 614A, 
N. Lexington Avenue, Pittsburgh 8, Pa. 


BLADE WELDER, including shear 
and grinder, shown on No. 28-462 DECTA INDUSTRIAL TOOLS 


Bracket mounted on 20” Band Saw 
for machine-side use. (Optional another fine product by © 


cents ROCKWELL 
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Here’s the quick, mit 
low-cost way to get any 


Controlled Surface Finish 


Are you paying more than necessary to obtain con- 
trolled surface finishes? You probably are if Gisholt 
Superfinishing is new to you. You are losing time, 
money and paying a premium for quality as well, 
on many jobs. 

With Superfinish you preselect the surface finish 
you need—as high as 80 or as low as 1 micro-inch 
RMS—and you get it faster, at less cost than by any 
other method. Rather than an expensive extra step, 
Gisholt Superfinishing aetually eliminates tedious, 
more costly processes. 


Not only do you save time and money, but you get 
a “controlled” surface finish, free of smear metal— 
with the true base metal exposed—one that provides 
greater area contact for heavier loads and longer life 
in your specific application. 

Whether your job requires a 1, 20 or 80 micro-inch 
finish, setup is fast and easy. Nothing is left to the 
operator’s skill or judgment. Stone pressure and grade, 
and reciprocation rate are preselected to produce the 
finish you require, for job lots or large production runs. 


It will pay you to find out how Gisholt Superfinish 
can cut costs, improve quality and lengthen service 
life on your standard or problem parts. Ask your 
Gisholt Representative or write for Bulletin 1169. 


Investigate Gisholt’s Extended 
PANY Payment and Leasing Plans 


Madison 10, Wisconsin 














Turret Lathes » Automatic Lathes - Balancers - Superfinishers - Threading Lathes « Factory-Rebuilt Machines with New-Machine Guarantee 
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HOW MODIFIED H-P-M STANDARDS TRIPLE 
THE USEFULNESS OF METALWORKING PRESSES 





; 4100 CUSTOM 


From original design sketch to 
finished press, at right, H-P-M en- 
gineers apply the experience gained 
from literally hundreds of other 
“modified” standards. This press 
was expressly designed for high 
speed production of bar shapes, in 
refractory metals, carbides, etc. 
Force is infinitely variable up to 
3000-tons downward with 1500- 
tons side action. A smaller internal 
ram provides separate action with 
over twice the speed for work less 
than 1200-tons. 





TO CATALOG 


But Just Right For The Job 


—. You won’t find this 3000-ton H-P-M press 


in our catalog, but it fits the job for which 
it was built .. . like a glove. It’s a typical. 
When people bring problems to H-P-M, 
this is what happens: Experienced engi- 
neers analyze every phase of your produc- 
tion task, establish the physical needs and 
layout the basic requirements in a machine 
such as illustrated. Standard elements are 
recommended in the majority of cases. 
The result— a standard press, modified 
with control and power essentials to fit 
your range of products exactly. Special, as 
required to handle your production prob- 
lem with greatest efficiency; standard, to 
the extent that minimum engineering is 
required due to the hundreds of presses 
designed in the past for special require- 
ments. 


You’re under no obligation if you ask 
the “why and how” of this specialized 
service. Write or call for complete details. 
See how better quality production can be 
planned more efficiently, at lower costs. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. , H70 
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At Raytheon Mfg. Co.... 
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Nrite for your copy of “Work Done on the Blanchard’”’ 
THE BLANC 


HARD MACHINE COMPANY 
64 State Street, Cambridge 39, Mass., U.S.A 


BLANCHARD 
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“Buffalo” No. 16 Drilling 
Machine Automated with 
Air-Operated index Tables 
by Air Hydraulics, Inc. 


YEARS OF SATISFACTION MADE THIS SALE! 


Nothing sells a product like customer satisfaction. Here’s 
proof: 


Eight years ago a large mid-western manufacturer bought a 
“Buffalo” No. 16 Drilling Machine. It proved to be an excel- 
lent production machine. Quantity and quality of output 
were high. The No. 16 stood up to the punishment of con- 
tinuous production with a minimum of maintenance. 


This year the manufacturer decided to automate certain 
drilling and reaming operations. Because of eight years of 
complete satisfaction, a new 3 spindle “Buffalo” No. 16 
Drilling Machine was specified. 

The mechanism for automating the “Buffalo” Drill was 
designed and built by Air-Hydraulics, Inc. of Jackson, Michi- 
gan. Air-Hydraulics used its Model “H”, 10” dia. Air- 


Operated Index Tables. The automated operation was 
drilling and reaming three lug-holes on the work piece. 


The production rate was originally estimated at 150 pieces 
per hour. Air-Hydraulics reports that the actual production 
rate is 215 pieces per hour. 


Here’s a case of “three-way” satisfaction, with “Buffalo” 
Drills. Both the manufacturer and Air-Hydraulics are satis- 
fied. And we are happy that our customer’s satisfaction 
dictated the choice of a new “Buffalo” No. 16 Drilling 
Machine for this automation job. 


For this kind of complete satisfaction, why don’t you specify 
“Buffalo” Drills? Contact your “Buffalo” machine tool dealer, 
or write us direct for full information. 


BUFFALO FORGE COMPANY 


440 Broadway Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING e 
MACHINERY, January, 1960 
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NATIONAL ACM'S "ZONE OF RESPONSIBILITY" 
INCLUDES ALL PHASES OF COST REDUCTION 
Check YOURS ... Then Check National Acme 


Direct Costs: these include direct dollar 
savings as realized by the McCulloch 
Corporation ...an “every day” job for 
Acme-Gridleys. 

indirect Costs: effecting important sav- 
ings in maintenance, downtime, scrap 
reduction, tool costs, etc. 

Product Redesign: teaming with your 
design group to take full advantage of 
Acme-Gridleys’ cost reducing capabilities. 
Direct Material Costs: our engineers 


McCULLOCH CORPORATION 
LOGS 66% COST REDUCTION 


... with Acme-Gridleys 


provide important savings in this area by 
constantly matching machines and tools 
to modern metallurgical problems. 


Make-or-Buy Reviews: in many cases 
our Contract Division can assume your 
production headaches and relieve you of 
immediate capital investment. 

Spot Modernization: pioneering in 
modern tooling methods, and the flexibility 


of Acme-Gridleys can provide many “on- 
the-spot” savings. 














Pioneer in 
Circumferential 
Automation 


10 Operations 


Senne 


om. 


in 5. Seconds 


Reduced cost-per-piece of tilt-lock knobs was but one 
of the enviable savings made possible for the Marine 
Products Division of the McCulloch Corporation by 
an Acme-Gridley RA-6 Spindle Automatic. In addi- 
tion, McCulloch boosted output 200%, practically 
eliminated scrap losses, and greatly improved finish 
and final appearance of this small but critical part. 

Previous production methods required one primary 
and two secondary operations. Now, complete ma- 
chining— including deburring, is done in one automatic 
operation on the Acme-Gridley. 

Dramatic savings in the production of parts like 
this make Acme-Gridleys a vital, cost-saving cog in 
McCulloch’s highly efficient production set-up. Evi- 
dence of this leading manufacturer’s high regard for 
Acme-Gridley efficiency is the fact that 14 different 
parts for their popular 60HP ‘Flying Scott” are 
produced on the rugged, versatile RA-6 Automatic. 

It will pay you to thoroughly study the savings 
possible with Acme-Gridleys. Call, write or wire for 
complete details on industry’s most modern approach 
to tangible cost reduction. 


The National 


Acme Company 
17° E 131st Street 


Cleveland 8, Ohio 


Seles Offices: Newark 2, N.J.; Chicago 6, lil.; Detroit 27, Mich. 








an improved 


VICKERS. 


SERVO VALVE 





..- yet priced 
20% below 


previous models 


FOR PRECISE CONTROL OF OIL FLOW 
IN INDUSTRIAL, MILITARY AND MARINE 
HYDRAULIC SYSTEMS WHERE HIGH 
RESPONSE, ACCURACY, SIMPLICITY, RUGGED- 
NESS AND DEPENDABILITY ARE ESSENTIAL 


Input signal to this improved Vickers electro-hydraulic servo 
valve can originate from a simple calibrated potentiometer or 
a sophisticated magnetic or punched tape reader system— 
yet the result is always extremely precise hydraulic flow 
proportional to the electrical command. This valve can be 
applied to a broad array of machine tools, process equipment 
and ordnance applications and is compatible with the wide 
range of command input methods commercially available. 


There are only four moving parts in the two-stage, spool 
assembly of the Vickers servo valves, thus providing a simple, 
contaminant tolerant, exceptionally reliable operation. Get 
details by writing for Bulletin 59-74. 





Available in models for flows to 37 gpm 
and suitable for operation at pressures to 
3000 psi with a choice of mountings. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1403 + Detroit 32, Michigan 





Application Engineering Offices: ATLANTA « CHICAGO AREA (Bensenville)* 
CINCINNATI « CLEVELAND « DETROIT* « GRAND RAPIDS » HOUSTON 
INDIANAPOLIS + LOS ANGELES AREA (EI Segundo) « MILWAUKEE 
NEW YORK AREA (Springfield, NJ.)* « PHILADELPHIA AREA (Media) 
PITTSBURGH AREA (Mt. Lehanon) « ROCHESTER » ROCKFORD » SAN 
FRANCISCO AREA (Berkeley) « SEATTLE »« ST. LOUIS » WORCESTER 





Factories also in: Australia, England, Japan and Germany 
In Canada: Vickers-Sperry of Canada, Ltd., Toronto,* Montreal and Vancouver 


Field Service Headquarters Underlined. Whse. Stock & Repair Branches*. 


NGINEERS AND BUILDERS OF 


POWER PACKAGE 


AMPLIFIER AND 
POWER SUPPLY 


= 
. = 


— 


FEEDBACK 


ervo Cylinder (opt 


WHAT VICKERS’ “BUILDING BLOCK” 
CONCEPT MEANS TO YOU 


These pre-engineered electro-hydraulic servo systems offer 
positional accuracies of +.0015-inch; and down to+.0005-inch 
using the same standard components but with additional “trim.” 
Your cost for Vickers ‘Building Block” systems is far below that 
normally associated with this degree of accuracy and response. 
These systems are specifically designed for heavy duty, 
industrial use. 


Plug-in elements make trouble shooting and maintenance 
easy. Vickers’ worldwide service organization insures un- 
matched backup for your personnel when required. 


Why not contact the Vickers office near you today for 
more facts? 


TYPICAL APPLICATIONS 


Controiling velocity in processing applications ° controlling 
position of machine tool slides and tables * programmed 
control of work handling and machine sequencing. 


8479 


OlL HYDRAULIC EQUIPMENT SINCE 


1921 
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WHATEVER YOU WANT A PRESS 10 DO... 


BLANK FORM DRAW 


EXTRUDE 


THERE’S A BLISS PRESS TO DO THE JOB BETTER’ 


Bliss makes more types and sizes 
of presses than any other builder 


No matter how big or how complex that next metal stamping job may be, 
it makes sense to call on Bliss. Size never has presented any problem to us, 
and complexity is our specialty. And because Bliss makes more types and 
more sizes of presses than any other builder in the business, you're sure to 
get impartial counsel—sure that your trained Bliss representative will “grind 
no axe” for any one type of press. And remember this: he’s backed by more 


than a century of experience in building presses of all types, all sizes, for all 
kinds of industry. 








Blapete 


SINCE 1857 


BLISS is more than a name 
it’s a guarantee 
&. W. BLISS COMPANY, Canton, Ohio 


PRESSES « ROLLING MILLS « ROLLS « DIE SETS 
CONTAINER MACHINERY ¢ CONTRACT MFG. 








KNUCKLE JOINT PRESSES .. . for 
powerful ication of pres- 


models for embossing, ex- 
truding, sizing swaging. 











IN PILLOW BLOCKS, FLANGE and FLANGETTE UNITS 


ARLIN-ROCKWELL 
ELIABILITY 


OUNTS 


Pillow Blocks & Fiange Units 


MRC 
with MRC , Pillow Blocks 
L i‘: . 





MRC Pillow Blocks and Flange Units combine smooth con- 
tour and compact design with rugged strength. They are 
equipped with MRC Labri-Seal Ball Bearings. 

The Labri-Seals combine the advantages of a rotating 
flinger, labyrinth seal and positive contact synthetic 


rubber seal. Le 
The bearings are lubricated with a high quality, long life 
grease at assembly — eliminating necessity of further 
lubrication — resulting in longer life and savings in 
maintenance cost. eae 

MRC LABRI-SEAL Ball Bearings keep our and moisture 
and retain the bearing lubricant. _ oe 

Their efficiency is proven in @housands of successful 
applications. , 


mse ed 
pee MRC) Synthe- Seal” Ball Bearings 


The MRC Flangette design p ides'a high quality — easily installed unit with 
_ @ versatile mounting arrangement for agricultural and industrial applications. 





MRC Flangette Units are complete with MRC Synthe-Seal Ball Bearings with 


MRC Synthe-Seal Ball Bearings have a long history of successful operation in 
#housands of applications including extreme conditions of dirt and moisture 
and where leakage of lubricant might damage products being processed. 


For more information write or phone for: 


FORM 1550-2 MRC BALL BEARING PILLOW BLOCKS 


AND FLANGE UNITS 
Flangette Units 


FORM 1547-2 MRC POWER TRANSMISSION BALL BEARINGS 
FORM 1528-13 MRC SYNTHE-SEAL® BALL BEARINGS 
ENGINEERING NO. 7-17 FLANGETTES 


Marlin-Rockwell Corporation |sBALL AND ROLLER 


Jamestown, N. Y. 
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A job as tough as grinding this hardened steel worm 
gear used by a milling machine manufacturer may not 
be every-day work for an Ex-Cell-O Style 36 Precision 
Thread Grinder—but it can be! 


Ex-Cell-O Precision Thread Grinders combine toolroom 
accuracy with production output. Inbuilt flexibility 
makes them ideally suited to a wide range of workpiece 
shapes and sizes, and the popular Styles 36, 50 and 
120 can be optionally equipped for precision grinding 
of internal threads. 


Whatever the thread type—single or multiple, right or 
left-hand, straight or radius forms—there’s an Ex-Cell-O 
O.D., 1.D. or universal Precision Thread Grinder with 


FOR JOBS LIKE YOURS 


EX CELLO 


Above 


The Style 36 Precision Thread Grinder used to grind the worm 
gear shown above is equipped with a standard Three-Way 
Cradie-Type Diamond Dresser 


Below 


Huge worm gear, shown during finish grinding, has 10 
diameter. Depth of cut is 1%", with.170° stock removal. Thread 
form has included angle of 29 


specified pitch diameter of 8.0763’ 


a triple lead of 6, anda 


59-24 


the right capacity, the preferred automatic features, the 
proper wheel dresser and the versatility to suit nearly 
every need. Write direct for the descriptive catalog, or 
call your local Ex-Cell-O Representative, 


EX CELL AG 121.220 mene 
CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS @ GRINDING AND BORING 
SPINDLES @ CUTTING TOOLS e rey PINS AND BUSHINGS © DRILL JIG BUSHINGS 

@ TORQUE ACTUATORS e THREAD ROOVE GAGES @ GRANITE SURFACE PUES @ 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 








WHY 

RED RING 
GEAR SHAVING 
CUTTERS 

DO SUCH AN 
EXCEPTIONAL 
JOB 


Here are some of the reasons for the accuracy, 
for the job performance and the long economical 
service life of Red Ring Shaving Cutters. 


These cutters are engineered and produced by 
skilled specialists who have, for the past 27 
years, devoted full time to shaving cutters, 
exclusively. Never underestimate this vast fund 
of experience which is unmatched anywhere 
else in the field. 


All Red Ring cutter grinding and cutter inspec- 
tions are carried on in temperature controlled 
departments, for maximum precision. Where 
else is this done? 


Every Red Ring Cutter is made from a con- 
trolled specification forging—proper grain 
flow and uniform distribution of carbides in 
the tooth zone. 


Every Red Ring Cutter is heat treated in Red 
Ring furnaces under the direct control of Red 
Ring metallurgists. 


Every new cutter design is given a thorough 
performance try out in the Red Ring Gear 
Laboratory before it is released. 


Red Ring cutter engineers and service specialists 
are always available for consultation and to 
help a cutter customer in an emergency. 


When you buy cutters, take advantage of these 
extra benefits. There is no extra cost. 





SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
| = GEAR HONING AND ELLIPTOID 


NATIONAL BROACH & MACHINE CoO. 


5600 ST. JEAN « DETROIT 13, MICHIGAN 
WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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OLIVER | ‘‘ACE’’ TOOL AND 
CUTTER GRINDER 
Traverses the wheel—not the work! 











You can grind tools and cutters more accurately with the Oliver 
“ACE” because the wheel is brought to the work, reversing the 
usual process. Abrasive dirt and grit cannot cause wear because 
the cross carriage is not in motion. The horizontal ram which 
supports the grinding head is fully enclosed—sealed against dust 
and dirt. Further accuracy is assured because the wheel is trued 
by a stationary diamond which provides a fixed grinding line. It is 
not necessary to reset the cutter to compensate for wheel wear. 


The “ACE” is a tool and cutter grinder designed expressly for 
tool grinding—not a general purpose machine adapted to tool 
room work. It is simple to set up. All angles are obtained by 
direct reading. Operators stand in a natural position with the 
control lever in easy reach and the work in direct view. 


ws FF 

+ 
Face mills, reamers, end mills, staggered tooth cutters, slab mills, 
spot facers—all cutters straight or spiral—are quickly, easily 
and economically sharpened with the Oliver “ACE”. Both 
standard and heavy duty models are extensively used for 
sharpening carbide-tipped circular wood saws used in both wood- 
working and metalworking. 
Write today for complete information. We’d appreciate the 
opportunity of sending a quotation. 


OLIVER .| ADRIAN 


1410 E. Maumee St. + Adrian, Michigan 





HOW TO REDUCE YOUR 
TWIST DRILL COSTS 


Any substantial reduction in drill costs 
must be made by choosing a combina- 
tion of the right drill design and drill 


The sketch above shows a comparison 
of two drill points. The one on the right 
is as ordinarily ground. On the left is 
an exaggerated view of an Oliver drill 
point. Note that the clearance angle on 
the point increases very rapidly as the 
drill web is approached. 


It is a widely accepted fact that for a 
given feed the angle of helix of the feed 
is greater as it approaches the center. It 
is this reason that makes increased 
clearance at the center of the drill point 
so essential. The Oliver pointers provide 
average thrust reductions of 25.2% and 
average torque reductions of 22.0%. 


The Oliver 510 makes possible the 
trouble free grinding of drills—whether 
2, 3 or 4 flute. Variable included point 
angles and clearances are easily obtained. 


This cost-saving point is also available 
by using the new heavy-duty #21 
bench model machine. Capacity is 


3/32” to 4%". A 5” diameter cup wheel 
and a built-in diamond dresser provides 


for easy operation regardless of drill size 
or included angle. 





Announcing 


CUNISIL* 


a versatile high-strength, heat-treatable 
copper alloy with this valuable 
combination of properties 


HIGH 

YIELD STRENGTH 

70,000 psi @ .50% 
extension under load, 
min., in precipitation— 
hardened condition. 

Elongation in 
4xD, min., 8%. 
READY 
MACHINABILITY 


METALLURGICAL COMMENT. Most of the nickel and silicon 
in heat-treated Cunisil are present as an intermetallic com- 
pound, nickel silicide, and it is the precipitation of nickel 
silicide in the form of particles of submicroscopic size by a 
relatively low temperature heat treatment that accounts 
largely for the distinctive properties of the alloy. 


Prior to the hardening heat treatment, the alloy is brought 
to a proper condition for hardening by giving it a solution 
anneal at a much higher temperature and then a quenching 
from this temperature; at this stage the alloy is quite soft 
and in a condition for drastic cold-working operations. The 
hardening heat treatment consists of heating at a controlled 
temperature for a definite length of time to obtain the de- 
sired mechanical properties. 
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HIGH CORROSION 
RESISTANCE 
Comparable to copper 
and Everdur copper- 
silicon alloys. 


NEW 


FROM 
PANN. Vere) | ayy 


HIGH ELECTRICAL 
CONDUCTIVITY 


AVAILABLE 
AS ROUND ROD 
In straight lengths 
including Vie" dia. 
to 1“ dia. In coils 
Ye" dia. to %”’ dia. 
Inquire for 
other sizes. 


CUNISIL-837 is a high-strength, corrosion-resistant alloy that 
includes many of the desired qualities of Silicon Bronze or 
Everdur®. Its applications to date have been primarily in 
the electrical equipment field. 

FOR MORE INFORMATION—see your American Brass repre- 
sentative or write: The American Brass Company, Water- 
bury 20, Conn. In Canada: Anaconda American Brass Ltd., 
New Toronto, Ont. 


ANACONDA’ 


Copper and Copper Alloy Mill Products 


MADE BY THE AMERICAN BRASS COMPANY 
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Man-made diamonds add the newest 
“Touch of Gold” value to carbide grinding 


In carbide grinding the product- 
improving, cost-cutting ““Touch of Gold,” 
created by Norton leadership in diamond 
wheel development, began back in 1930. 
Today, man-made diamonds are adding 
something new to the “Touch of Gold.” 
Their use as abrasives is steadily increas- 
ing, because of their improved perform- 
ance and economy. 


Making better products 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Refractories + 


Norton was first to introduce all three 
bond types of diamond wheels . . . manu- 
factures with complete uniformity of 
specification . . . produces the largest line 

. and certifies the diamond content of 
each wheel. Today, similar pioneering 
continues Norton leadership in the use of 
man-made diamonds . . . bringing you 
better performance, longer service life and 


lower grinding cost for every dollar you 
spend. NORTON COMPANY, Worcester 6, 
Massachusetts. 


NORTON 


ABRASIVES 


to make your products better 
Electrochemicals — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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ACCURACY 
ACCURACY 
ACCURACY. 
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ACCURACY 


ACCURACY 
ACCURACY 


HARDINGE has specialized in the manufacture of collets since 1890. 
HARDINGE today stocks collets in sixteen principal cities in the United States and Canada. 
Ask for descriptive bulletins. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
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Fastest way yet to cut 
straight bevel gears 


If you’re looking for a faster, fully auto- 
matic way to cut straight bevel gears 
and pinions with conjugate surfaces and 
localized tooth bearings, consider the 
Gleason No. 109 Straight Bevel Reva- 
cycle® Machine. 

You rough, semifinish, and finish a 
tooth from the solid blank with a single 
rotation of the Revacycle cutter. 

Now both 21” and 25” diameter 
cutters can be used on the No. 109 
Revacycle Machine. The 25” cutter cuts 
gears to a maximum depth of 0.600”. 


BY | bbe 
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1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


The 21” cutter will cut to a maximum 
of 0.400”. 

A new, completely automatic mecha- 
nism loads and unloads each gear. You 
can feed this loader manually or with a 
conventional belt conveyer. 

The No. 109 Machine handles a wide 
range of automotive and farm machin- 
ery gears: up to 10” diameter, 5:1 ratio, 
114” face width. 

Send for our bulletin for information 
on both the machine and the Revacycle 
Method. 








In Revacycle Method each blade of cutter is 
longer than its predecessor; there is no depth- 
wise feed of cutter itself. One rotation of the 
cutter completes each space from the solid. 
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Diluted cutting oil can be 


hee tweet Texaco Cleartex Cure © 


rwane pace ron DETANS OF 


Over 400 automatic screw 
reduced costs in 1959 


THIS IS WHAT WE PROMISED THE CLEARTEX CURE WOULD DO, JUST TWELVE MONTHS AGO: 


increase production by % from 7 out of 10 automatics Why don’t you get the benefits of the Cleartex Cure? 
end wasteful dilution of cutting oil forever Here’s all you have to do: 1) Send for Texaco’s free 
sharply reduce the number of rejects booklet which tells you how the Cleartex Cure works. 
’ ’ 2) Ask Texaco to send one of its Metalworking Engineers 

extend tool life—and reduce tool regrinds, tool replace- : thas 
snishils, dail dimoitiaue. to your plant. He Il survey your automatic set-up and 
: tell you which machines will benefit from Cleartex Oils. 
He’ll also, if you wish, set up a test on one machine to 
show you how the Cleartex Cure can save money. He’ll 
even demonstrate the Cleartex Cure on an entire line of 
machines if you want immediate savings. For fast action, 


MACHINERY, January, 1960 


Now—here’s proof: In 1959, the more than 400 auto- 
matic screw machine plants mentioned put Cleartex Oil 
in on test. All are now regular Cleartex users—enjoy- 
ing the extra production and cost savings we promised. 
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CLEARTEX is a tri-purpose oil for automatic screw 
machines that acts as a cutting oil and a lubricant 
and, if necessary, as a hydraulic fluid as well. This 
Cleartex advertisement, printed last year, shows how 
Cleartex ends cutting oil dilution, extends tool life, 
reduces rejects. 


machine plants 
by acting on this ad! 


just mail the coupon. Texaco Inc., 135 East 42nd Street, [~ 
New York 17, N. Y. TEXACO INC. 

DEPT. MA-40 

135 E. 42nd ST., NEW YORK 17, N. Y. 


(J Please send me your free descriptive booklet on 
the Cleartex Cure. 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


| 

| 

| 

l 

| 

| C) Please ask a Texaco Metalworking Engineer to arrange 
| for a survey on my plant. 
I 

| 

| 

| 

| 

I 


Title 


TEXACO 


Throughout the United States 
Canada » Latin America » West Africa 


Company 
Address. 
City. 
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HERE’S PROOF OF PERFORMANCE: 
“CLAUSING - BEST VERTICAL MILLER 


FOR SMALL PARTS MANUFACTURING” 


“Any job within the capacity of the machine can be 
handled easier, and up to 50% faster, on a Clausing 
than on any other mill. And, its accuracy is not exceeded 
by mills costing more than twice the price —in fact, 
we use our Clausings for some of our jig bore work. 
You just can’t beat it for small parts manufacturing.” 


Harold Meyers, Meyers Machine Co., Grand Rapids, Mich. 








VERIFIED ACCURACY — Before it leaves the factory 
each CLAUSING MILL must pass rigid tolerance tests 
such as: 


Top of table perpendicular to column ways within 
.0005” in 6” travel. 


T-slots square with cross slide dovetails within 
.0005”. 


Table, parallel to turret within .001”. 


Spindle square with table, front to rear, within 
.001” T.LLR. in 5” circle. 


Spindle taper (internal) runout within .0002” at 
spindle nose. 


Table T-slots parallel to table dovetail ways within 
.0005” in 8” longitudinal travel. 








THE CLAUSING VERTICAL 
MILLER is a precision machine 
tool designed for general produc- 
tion milling . . . pattern, experi- 
mental and tool room use. 

It has sensitivity you don’t get 
in larger machines. That really 
pays off in accuracy and eff- 
ciency on every job using small 
cutters. 

And, the Clausing is an out- 
standing producer — “most versa- 
tile, easiest to set up, get around 
and operate of any miller at or 
near its low price”. Only $875 
f.o.b. factory. See it before you 
buy any mill. 


Write for Free Literature 


The high precision spin- 
dle and drive have 7 ball 
bearings . . . hardened 
spindle. Ground and 
hard chrome plated quill 
has full length bearing 
in head. 


The spindle head can be 
swiveled in a vertical 
plane and set at any 
angle, and turret rotated 
in a horizontal plane 
making it possible to ma- 
chine at all angles with 
one set-up. 


CLAUSING DIVISION 


ATLAS PRESS COMPANY 
1-108 N. PITCHER STREET e 
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— GENTERLESS 


“Wheels of Profit” 
by MACKLIN 


for uniform, 


HIGH SPEED 
PRODUCTION 


Whether you finish bolts, bars, rods or 
tubes... bearings, tappets, pistons or pis- 
ton rings . . . twist drills or plastic parts... 


you can depend on Macklin centerless wheels 


to turn out identically ground pieces quickly 
and economically. 

They cut cool and sharp. They have good 
balance. Uniform dispersion of abrasive grain 
through the wheel enables you to hold part 
size uniformly and to obtain good finish. 


HERE'S PROOF 


ROUGH GRIND PINION SHAFT “Good stock removal. 


Finish excellent. Have standardized on this wheel.” 
MACKLIN Centerless Wheels are available in a ™~ <g Mhe, 20x6x12 C60 L5 V8 
complete range of sizes and gradings. Standard 


and specie! regulating wheels are also availeble. we FINISH HIGH SPEED CARBON DRILLS * Wheel very satis- 
fs a factory. Production increased materially.” 
20x8x12 18A 100 N5 V6 


9¢ Wel Pay You WO CONSULT WITH YOUR MACKLIN DISTRIBUTOR. 
OR, IF YOU PREFER, WRITE DIRECT. ASK FOR BULLETIN CW59. 


a — 
oasmamne or FR ACK Ls iN company Dept. 14, Jackson, Michigan 








Introducing a new line of 


STEELWELD Pivoted-Blade 


% ~~ 


(i — 
: x 





MACHINERY, January, 1960 





a combination 
sid of features found 


in no other shear! 


ES 

GE OF SIZ 

LETE RAN 

ron wureaid PLATE WIDTHS ey a re Pe 
ess TO 30 FEET . cy = ain 











PIVOTED-BLADE DESIGN 


i inciple 
ivoted-blade cutting prin ond 
_ Sand. It overcomes ne ag boa 
dicaps of guillotine type bee wea 
There are no slides and g assoc 
r out of true and cause + 
ees The upper blade 0 goge 
regan heavy pins secured to “5 
Sar teaseas and travels inac 
cular path. 





bow in cut Pieces. Extra heavy power 
adjustable rake angle, 
VARIOUS CONTROL CYCLES— Inching control 
single stroke repeat, and single Stroke non-repe. 
On all standard Machines, 
SAFETY-Type FOOT SWITCH—Reduces fatigue and s s 
Operation. Can be Moved around to Most convenient location, 
QUIET HYDRAULIC HOLD-DOWNS—Positiye in operation with 
adjustable Pressure to suit work. Heavily Protected from damage. 
EXTRA DEEp THROAT—24 inches Standard. 36 inch throat 
depth available as extra for some Sizes. 
SMOOTH WORKING BACK GAUGE—sturdily built for long 
accurate, trouble-free Service. Bail bearings throughout. Easily 
Operated with hand crank. Motor drive available. 
KNIVES EASILY REPLACED AND SET. One man can turn 
or completely replace knives and djustments 
quickly from front of Machine, 
CONVENIENT POWER PACKAGE—Moto,. 
valves, etc, mounted on ogi tank and 
for Maintenance. May be removed as a uni 
HYDRAULIC VALVES OW COMMON SUB 
i , fittings and bends. Provides a 
mM. Valves easil 


’ Safety stroke, 
at are provided 
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New Britain’s answer to a serious threat 


Overseas production of just about any- 
thing you care to name is making serious 
inroads on American domestic and 
foreign markets. It’s no secret that Eu- 
ropean and Asian industry is catching 
up fast technologically—and they have 
a real competitive advantage in plenty 
of low cost skilled labor. While many 
foreign products are still inferior to 
those of domestic manufacture, this is 
far from true in all cases. The answer 
is, of course, increased productivity at 
lower cost. 


In its all-new line of bar machines, 
New Britain has developed the most 
modern bar-turning units available. Five 
models in two different series are of- 
fered with capacities from 1%” to 5%”. 
These machines are designed for really 
fast, trouble-free, high-precision produc- 
tion. More operations per machine are 
possible than ever before. Wide open 
tool areas allow unlimited combinations 
of end working and forming tools. New 
Britains will stay new longer. The ex- 
clusive wear-preventing features so 
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familiar to New Britain users have been 
retained and improved. Catalogs on 
both the small and large series machines 
are yours for the asking. After looking 
this literature over if you think one or 
more New Britains may help improve 
your competitive situation, we will be 
happy to review your prints and arrange 
a demonstration. No obligation, of 
course. Call us or call your local repre- 
sentative. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 
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precision boring-New Britain’s new approach 


New Britain Cam Actuated Vertical 
Precision Boring Machines offer an en- 
tirely new principle for more accurate 
boring and turning, plus compact ex- 
terior design and fast tooling. Rough 
cuts and finish cuts within close toler- 
ances on the same set-up are character- 
istic. Standard models are available with 
maximum swing from 12” to 17%” in 10 
or 15 horsepower. 


Here are a few of the major new 


developments incorporated in these 
unusual machines. 


Greater accuracy. Both the vertical and 
cross slide cams are mounted on a com- 
mon shaft which is contained inside the 
vertical slide. The linkages found in 
conventional cam-operated contouring 
machines are eliminated. Both the ver- 
tical and cross slides ride on preloaded 
roller bearings and are deflection-free. 
Clean-sided design. Any number of 
these self-contained machines, each with 
one or more spindles, can be arranged 
side by side. Depending on how they 
are tooled, they operate either as a 


single unit or as individual machines. 
Parts can be inverted on adjacent ma- 
chines or on adjacent spindles of the 
same machine, finishing both sides, com- 
pleting all operations in one integrated, 
high-volume operation. 
Fast tooling. Unrestricted accessibility 
allows rapid tool and cam changes. 
Complete catalog material is avail- 
able. For your copy, write New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Britain, 
Connecticut. 


























why a copying lathe-why New Britain +GF+ 


Beyond a certain point sustained pro- 
duction of the same piece on an engine 
lathe becomes uneconomical. Sometimes, 
however, the feeling exists that a copy- 
ing lathe lacks flexibility, power and 
ruggedness or that it is just too “spe- 
cial.” A New Britain +6F# has power— 
25 to 40 h.p. The +6F+ has rugged de- 
sign to handle big work and it’s really 
flexible—a prototype or flat template will 
reproduce one or more pieces with fast, 
single point tooling. Whether it’s shaft 


work or chucking work you have to do, 
ease of set-up is the same. The tem- 
plate or prototype can be changed in 
minutes. No special tooling set-ups are 
required, either. You can quickly switch 
from intricate cuts on slender shafts 
to heavy cuts on big castings or forg- 
ings (like the one shown). Complex 
profiling presents no problems even 
on jobs requiring really heavy metal 
removal. 


Fast set-up and changeover from one 


type of work to another is only part of 
the story. There’s much more that you'll 
want to know about the New Britain 
+6F+. Watching one of these machines 
in action is the best way to get the 
whole story and we'd like to arrange 
a demonstration for you. If you'd like 
to look over catalog material, we have 
that too, of course. Write New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Bri- 
tain, Connecticut. 
































idea for volume producers of shafts 


Economists are making startling pre- 
dictions on this year’s increase in pro- 
ductivity. They say it will be twice that 
of recent years — up as high as 10% in 
some manufacturing industries. 
Whether or not these predictions come 
to pass, it’s certain that it won’t happen 
in plants using outdated equipment. 
Shaft work is a problem to many 
firms. New Britain pioneered template- 
controlled contour turning and boring, 
solving the problem for many progres- 
sive companies. Now for the manufac- 
turer with really high volume require- 
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ments we present Model 412/25—a four- 
spindle, template-controlled machine 
capable of producing a four-fold in- 
crease in productivity per man hour. 
The basic principle pretty much 
speaks for itself. As in the case of the 
single-spindle contour lathe, inexpensive 
metal templates control the full cycle and 
re-cycle if required. Simple, single-point 
tools replace complex gang tooling. Set- 
up is simple and fast. When tools wear, 
merely replace them. Since all relation- 
ships are maintained by the template, 
tool replacement involves no problem. 


When the volume of contour turning 
warrants it, this machine can be the best 
money maker on the production floor. 
Your New Britain representative can 
quickly tell you after looking at your 
prints and learning of your production 
requirements. Meanwhile, we would 
be glad to mail you descriptive litera- 
ture containing the basic facts and spec- 
ifications. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 
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PERFORMANCE REPORT 


R. J. Huff, Granite City maintenance superintendent, points 
out Morgoil bearings to J. H. Koester, Granite City lubrication 
engineer, and W. P. “Sandy” Wehking of Standard Oil. 


How STANOIL 
Industrial Oil has been 
delivering on 22-year 


assignment at 
Granite City Steel 


Bearing assembly viewed from inside by J. H. 
Koester and Sandy Wehking. Sandy Wehking 
knows industrial lubrication. For 17 years 
he’s been providing lubrication technical serv- 
ice to industrial customers. He studied chem- 
istry at Blackburn College and has completed 
the Standard Oil Sales Engineering School. 





Situation: In 1937, Granite City Steel installed 
STANOIL Industrial Oil in the Morgoil Back-up Roll 
Bearings in the five-stand finishing train of their hot 
strip mill. Each bearing has a load-carrying capacity 
of more than three million pounds. The oil on which 
these bearings ride must be of high quality to meet 
the requirements of this severe service. A narrow 
viscosity range is required to assure proper operation 
of the mill throughout the speed range. More than 
10,000 gallons o water per minute are used to cool 

work reo 0 caries must have superior 


fened: Today approximately 1,800 
tons rolled is the average shift production. A ré 
of over 2,700 tons rolled has been racked ups 


\\ 


shift in this mill. SraNnort Industrial Oil has continued 
to deliver top operating performance under these 
increasingly demanding conditions. Samples of the 
oil are taken regularly by the Standard Oil lubrication 
specialist for laboratory analysis to make sure the oil 
is maintaining specifications. Stocks of STANOIL 
Industrial Oil are warehoused by Standard at East 
St. Louis, only twelve miles away, so that the mill 

has a ready source for the product whenever needed. | 


What you can do: Get all the facts about STANOIL 
Industrial Oil from the Standard Oil lubrication 
specialist near you in any of the 15 Midwest or Rocky | 
Mountain states. Or write Standard Oil Company | 
(Indiana), 910 South Michigan Avenue, Chicago | 


.. 80, Ilinois. 


STANDARD 


You expect more from Standard 
and you get it! 





You'll get the job done faster at less cost 
with Skinner metalworking products 


A complete line of hand chucks, power chucks, cylinders, vises 


POWER CHUCKS 
Provide positive gripping power. Assure 
accuracy within .001” on diameter on repet- 
itive work. Available in self-centering, com- 
bination, serrated jaw, compensating, light- 
weight self-centering types and in sizes from 
6” to 24” diameter. Mount directly on 
American Standard Type A-1, A-2, B-i 
and B-2 flanged spindle noses. 


POWER CHUCK FIXTURES 
Non-rotating. Hold work for drilling, mill- 
ing, assembly operations. Air-operated for 
fast, effortless loading and unloading. In 
sizes from 5” to 24” with either two or 
three adjustable or non-adjustable jaws. 


JUNIOR POWER CHUCKING UNIT 
Designed to convert small lathes to high 
production power units. Case histories 
show users make worthwhile savings. Com- 
plete unit includes double-acting air cylin- 
der, adapters, regulator, valve and self- 
centering chuck with 1/4” to 6” capacity. 
Components may be purchased separately. 





AIR CYLINDERS 
Double-acting, rotating operation. Speed 
production by opening or closing power 
chuck jaws almost instantly. Large ports 
assure fast action with minimum air ex- 
penditure. Standard sizes range from 4-1/2” 
to 20”. Speeds up to 3500 RPM. 


POWER CHUCKING ACCESSORIES 
A complete line of power chucking acces- 
sories is available: Hand and foot operated 
valves, draw bars and tubes, air filters, 
complete air units. 


+6F+ WORK DRIVERS 
Fastest,-surest way to drive 1/4” to 8-1/16” 
rough or smooth blanks between centers. 
Used instead of driving dogs. Mount on 
spindle of any lathe by means of adaptor 
plate. Engage and disengage workpieces 
quickly. Positively will not loosen. Have no 
protruding parts. Hood completely covers 
jaws. Drivers will work in either direction. 





HAND-OPERATED CHUCKS 
A large selection of Independent, Self-Cen- 
tering and Combination chucks. Sizes suited 
to machines ranging from bench lathes to 
engine and turret lathes in sizes up to 36”. 
Both direct mounting types and types for 
use with intermediate adaptor plates. 





FULL CAPACITY TROUGH VISES 
SERIES F AND FS 

A complete line of big capacity vises from 
4” to 8”. Available with or without swivel 
base. Opening capacity is equal to full 
width of jaws. Tremendous holding power 
for rough or finished work. Built-in trough 
returns coolant to machine table. 





SOFT BLANK TOP JAWS 

A complete line of medium and heavy duty 
blank jaws accurately machined to Amer- 
ican Standard jaw dimensions. Jaws are 
low carbon alloy steel which can be car- 
burized and heat-treated to the required 
hardness—available tongue and groove and 
serrated jaw types. 


Skinner Products are sold through leading Industrial Distributors and Machine Tool Builders and Dealers. 


) SHINNERCHUCKS 


THE CREST OF QUALITY 
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Inflation——Front and Center 


Steel and Machinery Pricing Accused 


Citizens, NAM, Chamber Act 


Washington Briefs 


Keeping up with Washington 


Loring F. Overman 


INFLATION, the villain of a successful economy, strode 
boldly onto the Washington stage as the year’s end neared. 
Throughout 1959, the political tug of war wavered be- 
tween the extremes of possible recession and probable in- 
flation. By mid-November, the spreading effects of the 
long steel strike were seriously curtailing business expan- 
sion, but both government and business economists were 
classifying inflation as the Number One danger confront- 
ing the nation in 1960. 


Steel and Machinery Pricing Accused 


Both steel and machinery pricing were cited as major 
causes of post-war inflation, in a report made by a study 
group of the Congressional Joint Economic Committee. 
Concerning steel, it was observed: “The impact of the in- 
crease of steel prices on other industrial prices is large. 
If steel prices had behaved like other industrial prices, 
the total wholesale price index would have risen 40 per 
cent less over the last ten years, and 52 per cent less since 
1953. Finished-goods prices would have risen 23 and 38 
per cent less in the same two periods. The increase in 
steel prices is due to the extraordinary rise in wages, com- 
bined with only an average increase in productivity; and 
to the increase in profits, taxes, and depreciation charges, 
as well... .” 

The study group had this to say about machinery 
pricing: “Rising wages and material costs, particularly 
steel, together with the effects of higher equipment and 
other capital costs for the machinery-building sector it- 
self, probably account for a failure of machinery prices to 
fall during recessions, and set the stage for a run-up of 
prices when demand expands. . . . The impact of inflated 
capital costs throughout the economy is probably im- 
portant, but no direct estimate of the effect has been 
made. A review of the behavior of capital consumption 
expenditures during the 1955-57 period, however, sug- 
gests that the inflation of capital costs was of some signifi- 
cance. The erosion of the purchasing power of personal 
savings and the lessening of competition resulting from 
a capital-goods inflation may have inhibiting effects upon 
the growth potential of the economy. 

“Policy implications: Since the major cause of inflation 
in machinery pricing is a demand pressure in boom periods 
coupled with a downward rigidity during contractions, 
any policy that aims at tempering the inflation must 
grapple with one or both of these facts. Policies which 
succeed in stabilizing the cyclical behavior of investment 
demand will probably tend to reduce the inflation of ma- 
chinery prices, by (1) reducing the demand pressure 
during expansions; and (2) lessening the risks incurred 
in the industry, thereby lowering entry barriers and re- 
ducing downward price rigidity. Any anti-inflationary 
policy designed to control demand, whether monetary or 
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fiscal, will be effective against a capital-goods inflation 
only to the extent that it reduces the demand for capital 
goods by other industries.” 


Citizens, NAM, Chamber Act 


Among other approaches to the problem of inflation 
were these: A citizens’ campaign seeking fifteen million 
individual anti-inflation pledges was launched during 
November. Addresses by President Eisenhower, Vice- 
President Nixon, and Senator Robertson (D-Va.) urged 
pledges to oppose inflationary programs by local, state, 
and national governments; to buy wisely; and to increase 
personal productivity. 

The National Association of Manufacturers cited three 
problems and four goals in its recommendation to the 
Congressional Joint Economic Committee. The problems: 
rising labor costs, shortage of venture capital, and rapidly 
increasing competition from other countries for both 
foreign and domestic markets. The goals: adequate rate 
of growth in our productive potential; substantially full 
and continuous use of the potential, including the labor 
force; reasonable stability of prices; and a determined 
vow by the American people to resist inflation. 

The United States Chamber of Commerce recom- 
mended a three-way program of high employment, price 
stability, and economic growth. Included in the presenta- 
tion was evidence that the three are not incompatible if 
carried out with restraint. It was conceded, however, that 
achieving economic growth by introducing technological 
changes can result in temporary unemployment by making 
certain jobs unnecessary. The Chamber contends that 
such changes spawn other and better jobs. 


Washington Briefs 


Machinery people having defense contracts will be 
affected by a new Section XV of the Armed Services pro- 
curement regulation. The rulings, which will become 
mandatory on July 1, 1960, make important changes in 
allowable-cost items. 

Machinery, electrical equipment, and motor vehicles 
are among many types of products released from quota 
controls by Great Britain. British import controls on 
hundreds of items were placed in effect in 1939. Today, 
only twenty-five are still subject to control; only ten in- 
volve “dollar” goods. 

Discussing tax reform, Chairman Mills (D-Ark.) of the 
House Ways and Means Committee expressed the hope 
that taxpayers would gain a clear understanding of the 
advantages to themselves and to the nation of a broad, 
uniform tax base with low rates. These changes will not 
be made, however, he said, “unti] enough congressmen 
have been instructed by their constituents to go ahead 
with the job of constructive tax reform... .” 
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Accuracy—The Prime Requisite 


of the Space Age 


INFINITE ACCURACY in the construction 
of vehicles designed for the exploration of 
outer space is just as important as are the 
contributions of the scientific brains that 
conceive the rocket-propelled devices which 
mak newspaper headlines almost daily. To 
reacl. approximate positions in space thou- 
sands of miles away, components of rockets 
must be made with a precision heretofore 
found only in scientific instruments. 


Whereas dimensional limits in the realm 
of ten-thousandths of an inch have in the 
recent past been considered almost the ul- 
timate in machining accuracy, today mil- 
lionths of an inch are specified on drawings 
of the electronics industry. In days gone by 
it was a popular custom of shop men and 
engineers to compare a human hair with the 
close accuracy required on ground or lapped 
parts. Such a comparison is wholly inade- 
quate in many shops today, because the aver- 
age human hair is considered approximately 
0.003 inch thick—really a coarse tolerance in 
shops that turn out nuclear products. 


This new conception of accuracy has pre- 
sented a challenge to the builders of metal- 


working machinery and suitable inspection 
equipment. Special machinery has been 
mainly used in finishing parts to specifica- 
tions of “millionths.” The day of production 
machinery for achieving such accuracy on 
part after part appears to have dawned. This 
issue of MACHINERY describes a machine de- 
signed for turning, boring, and grinding parts 
on a production basis within 25 millionths of 
an inch. The operating slides can be moved to 
120 settings within a space as narrow as the 
diameter of a human hair! 


The manufacturers herald this machine as 
“the most accurate production machine tool 
in the world today.” All movements are de- 
rived from an electronic “brain” instead of 
human hands. Numerical control is applied 
to making parts for missiles, aircraft, com- 
puters, and other products. It may be said 
to translate the theories of scientists into the 
realities of space travel. 


This development emphasizes once more 
the ingenuity of the metalworking industry 
that enables it to surmount any and all manu- 
facturing problems. A gratifying reflection— 
because such problems will always be present. 
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RYERSON PLUS VA 


...the Ryerson science of 
giving optimum value for 


every purchasing dollar. 


... how it works for you 


Broadens Scope of Selection 


Know a single source where you can get aircraft-quality 
alloys such as 9310, Nitralloy, and 4340 to A.R.T.C.-14 
... as well as all standard commercial alloys and free- 
machining types? This is typical of the size and diver- 
sity of Ryerson stocks. Here, right at the tip of your 
dialing finger, are thousands of tons of steel and alu- 
minum—in virtually every standard type, size and 
shape. Also, hard-to-get intermediate sizes and special 
analyses are readily available. This is true of Ryerson 
stocks, year in and year out—in all but periods of ex- 
tended production shutdowns. 


Brings Newest Developments 


Remember when lead was first added to carbon steels 
for faster machining...when, a little later, leaded alloys 
came along? Ryerson stocked them for you first. And 
remember just recently when the world’s fastest ma- 
chining steel tubing and bars (Ledloy® 170 tubing and 
Ledloy 375 bars) were introduced? Again, Ryerson 
brought them to you first. 


Gives New Measure of Quality 


Quality —now there’s a word that’s worn thinner than 
an office-seeker’s shoe sole. But Ryerson Metalogics 
has given it new meaning, with a brand-new set of 
rigid quality-control standards that are completely de- 
tailed and published for your scrutiny. They govern 
every aspect of specifications, verification, packaging, 
cutting and certification of all Ryerson products. If 
you want a tangible example of the scope of this new 
quality program, take a good look at Ryerson cutting 
tolerances. Then see if you can find any that are held 
more closely. 


Provides Best Technical Help 


“Expert” is another worn-out word we hesitate to use. 
But we do put at your disposal the industry’s most 
experienced men. They’re ready to give you the benefit 
of their nationwide, daily experience with all kinds of 
problems— material selection, fabrication and the ever- 
present specter ‘“‘cost of possession.’”’? And remember, 
nowhere else will you find as wide a range of published 
technical information to help you in your metalworking 
operations. It’s yours for the asking. 


Builds Solid Business Relationship 


Here’s a company you should get to know better for 
our primary business is that of satisfying customers. 
And we’ve kept a lot of people satisfied over the last 
100 years. We’d like to satisfy you, too. 


Meets Your Most Exacting Schedules 


What do you need right now... . tomorrow... or in 
the future? Whatever you need, Ryerson is there—‘“‘the 
fastest with the mostest’’—exactly when you need it— 
as you need it. 


Why not discuss the exciting story of Metalogics 
with your Ryerson representative soon. You’ll find he 
can help you in more ways than you might think—to 
meet all your requirements for steel, aluminum, plastics 
and metalworking machinery. 


Be "METALOGICAL”—call Ryerson 


STEEL*ALUMINUM + PLASTICS » METALWORKING MACHINERY 


umoors) RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., Member of the 


Steel Family 
® 


PLANT SERVICE CENTERS: BOSTON « BUFFALO + CHARLOTTE + CHICAGO + CINCINNATI * CLEVELAND * DALLAS * DETROIT * HOUSTON + INDIANAPOLIS 
LOS ANGELES + MILWAUKEE + NEW YORK + PHILADELPHIA + PITTSBURGH + ST. LOUIS * SAN FRANCISCO + SEATTLE + SPOKANE + WALLINGFORD 
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Tape-controlled and other 
modern machine tools have 
been installed for require- 
ments of present and fu- 
ture manufacturing programs 


CHARLES 0. HERB, Editor 


North American Tooled Up for 
Fighters and Bombers of the Future 


MANUFACTURING OPERATIONS in the air- 
craft building factories of North American Avia- 
tion, Inc., located at International Airport, Los 
Angeles, Calif., are based on the premise that 
fighter planes will continue to take a prominent 
part in any possible war of the foreseeable future. 
This opinion is, of course, shared by many re- 
sponsible military leaders. One of the important 
projects of the concern at the present time is the 
building of prototypes of the Valkyrie supersonic 
intercontinental bomber which will be capable of 
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speeds in excess of 2000 miles per hour at ceilings 
above 70,000 feet. 

North American is also in production on the 
T-39 Sabreliner jet utility trainer for the Air 
Force, the A3J attack weapon system, and the 
T2J jet trainer for the Navy. Other types of 
manned aircraft are in regular production. 

To insure maximum efficiency in manufactur- 
ing operations that are entailed in carrying out 
programs such as outlined, the firm has installed 
a number of modern and unique machine tools 
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Fig. 1. Tape-controlled skin-milling machine which has a table 12 feet wide by 45 feet 
long. The huge housing runs on ways 24 inches in width. 


Fig. 2. All of the tape-control 

equipment and _ electronic 

panels are mounted on the 
end of the housing itself. 


during the last year. Outstanding examples of 
this new equipment will be herein described. 

The Kearney & Trecker skin-milling machine 
in Fig. 1 will accommodate sheets up to 12 
' feet wide by 45 feet long. Aluminum-alloy skins 
~<— in which hundreds of pockets must be milled are 
conveniently machined to precise specifications 
under the direction of a tape control system. On 
some work of appreciable thickness, deep areas 
are machined away for lightness, thin ribs being 
left between such areas to provide the required 
strength. Ribs and wide areas between them can 
be milled to any desired contours. Sheets and 
plates can also be finish-milled around their 
periphery. The work is held firmly on the table 
by a large vacuum chuck, the table being sta- 
tionary. 

The milling heads are carried on a cross-rail 
type of housing that moves lengthwise along the 
bed on this gantry type machine. Cuts can be 
taken both longitudinally and transversely and 
in either direction. The housing travels on ways 
24 inches in width which are covered to protect 
them from chips and dirt. Similar protection is 
also provided for the milling-head feed-screws 
and for the sliding surfaces of the milling heads. 
A close-up view of one milling head is shown in 
the heading illustration. 
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ig. 3. Double-head milling machine which is also tape-controlled for the simultaneous 
machining of configurations on both sides of long, complex parts. 


Fig. 4. Another view of the double-headed, tape-controlled milling machine which particu- 
larly illustrates the right-hand milling head. 
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The tape-control equipment and all electronic 
panels are mounted on the huge housing and ride 
with it, as will be apparent from Fig. 2. Spindle 
speeds of 1800 and 3600 rpm are available on this 
machine. Small-diameter end mills are cus- 
tomarily used for all but facing cuts. 

The Newton double-head milling machine 
seen in Fig. 3 simultaneously takes end- and 


Fig. 5. Remington-Rand 

punched cards com- 

pletely control the op- 

eration of this three- 

dimensional profile-mill- 
ing machine. 


Fig. 6. Another profile- 
milling machine which 
may be operated under 
the control of a tape or 
manually to accommo- 
date a large variety of 
medium-sized work. 
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face-milling cuts on opposite sides of long flat 
extrusions. Cavities are gouged out to various 
configurations. All movements of the cutter- 
heads along the work, as well as the in-and-out 
and up-and-down movements of the cutters, are 
tape-controlled. The tape-control equipment is 
installed in a cabinet at the right-hand end of 
the bed and is not visible in the illustration. 

The machine is operated manually in setting 
up and can also be run in this manner in ma- 
chining parts when only one of a given kind is 
required. Spindle speeds from 15 to 3600 rpm 
are available to suit a large variety of jobs. A view 
of this machine from the right-hand side is shown 
in Fig. 4. 

A magnetic control also governs the operation 
of the Giddings & Lewis three-dimensional pro- 
filing machine illustrated in Fig. 5. This machine 
is used extensively for scribing and milling 
master-model templates. Engineering models of 
planes used in testing the efficiency of aircraft 
contours in wind tunnels can be handled on a 
Giddings & Lewis five-axis machine of this type 
which has most recently been installed in the 
same department. 

Another tape-controlled machine used in pro- 
filing operations of small work is shown in Fig. 6. 
This Morey machine, however, can also be con- 
veniently operated manually. It is used exten- 
sively on prototype parts and for producing ele- 
ments for jigs and fixtures and for scribing and 
milling engineering templates and master-model 
templates. The spindle is driven by a 30-hp motor 
and can be operated through a full three-axis 
operating range. Cutting speeds up to 100 ipm 
(inches per minute) are available, the spindle 
speeds being variable from 20 to 3600 rpm. 

Probably the most versatile of the new ma- 
chines are two Sundstrand Omnimils, of which 








Fig. 8. Vertical mill- 
ing machine extensively 
used for the hot milling 
of different types of 
stainless steels at 
speeds appreciably fast- 
er than possible with 
cold milling. 








Fig. 7. One of several Omni- 
mil milling machines which 
provides maximum versatility 
through low- and high-speed 
spindles that can be placed 
in any angular position. 


Fig. 9. Close-up view of a hot- 

milling operation showing the 

work-piece held in a fixture 

equipped with Cal-rod heat- 
ing units. 
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Fig. 10. Huge machine equipped with two spindle heads for horizontal, vertical, and angular 
milling. The left-hand head will produce all types of configurations on a large part under 
the control of a cam-bar and roller. 


one is shown in Fig. 7. The feature of this ma- 
chine is a double-spindle head which can be 
positioned to any angle, thus minimizing the 
amount of work handling in milling a work-piece 
that must be machined on several surfaces in a 
number of planes. 

A low-speed spindle nose extends from one 
end of the milling head and a high-speed nose 
from the other end. Speeds from 10 to 330 rpm 
are available on the low-speed spindle for ma- 
chining ferrous metals and from 47 to 1480 rpm 
on the high-speed spindle for milling nonferrous 
materials. Boring can be performed in addition 
to angular, cross, end, and slab milling. Power 
feed rates are infinitely variable between 1/2 
inch and 200 ipm for longitudinal and transverse 
movements and from 1/4 inch and 100 ipm for 
vertical movements. 

The center section of the spindle-head unit 
carries the motor and transmission gearing. This 
unit has sufficient bulk and rigidity to absorb 
cutter vibration under the heaviest cuts. 

Adjacent to the Omnimil milling machines are 
two vertical Sundstrand Rigidmils of the type 
illustrated in Fig. 8. These machines are also 
applied to a variety of work, including hot ma- 
chining. In hot machining, the part is placed in 
a special vise equipped with Cal-rod units for 
heating to a maximum of 1200 degrees F. Such 
an operation is seen in Fig. 9. The best tool life 
is ordinarily obtained with the work-piece heated 
to 800 degrees F. 

In hot machining AM-355 corrosion-resistant 
steel, Rene-41 alloy, and H-11 alloy, a substan- 
tial increase in stock removal has been accom- 


100 


plished. Carbide inserted-blade face mills are 
employed and solid-carbide end mills. In hot- 
machining operations with a 6-inch-diameter face 
mill, a spindle speed of 550 rpm is used, together 
with a depth of cut of 0.150 inch and a table feed 
of 15 ipm. 

These milling machines are equipped with a 
50-hp vertical-spindle head. Spindle speeds range 
from 14 to 1540 rpm. The head has a vertical 
feed range from 0 inch to 50 ipm, in either direc- 
tion. The table has a longitudinal travel that can 
be changed at various rates from 0 inch to 250 
ipm, also in either direction. 

A huge Betts machine converted with a hori- 
zontal milling head on the left-hand end of the 
cross-rail and a vertical milling head on the 
right-hand of the cross-rail is shown in Fig. 10. 
The cross-rail is mounted on a gantry housing 
that travels over a stationary table which meas- 
ures 18 by 25 feet. Vacuum chucks on the table 
hold the work firmly in place. 

The right-hand head is seen equipped with a 
cutter 10 inches in diameter by 12 inches in 
width for taking slab-milling cuts on stainless- 
steel sheets. This spindle head can also be fitted 
with face mills, or narrow milling cutters of the 
circular type. The left-hand head is provided 
with a face-milling cutter that operates in a 
vertical plane, although this head can be used 
for taking cuts at various angles. This head is 
also arranged for contour milling under the con- 
trol of a cam-bar attached to the table. A roller 
running on the cam-bar causes the cutter to rise 
and fall as required during its movement back 
and forth over the work. 
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Two different pieces of work can be machined 
simultaneously by the two spindle heads, as will 
be apparent from the illustration. Spindle speeds 
from 121/2 to 1000 rpm are available for the 
right-hand head and up to 3600 rpm for the left- 
hand head. The right-hand head is driven by a 
200-hp motor and the left-hand head by a 60-hp 
motor. 

Abrasive-belt grinding of such diverse ma- 
terials as honeycomb core and sheets of titanium 
alloy and stainless steel is accomplished by the 
Farnham machine illustrated in Fig. 11. A 
vacuum chuck is employed for holding work 
sheets firmly to the 40-foot long table. In the 
case of honeycomb sections which are mounted 


on “ice chucks,” the latter are also held to the 
table by vacuum. 

The abrasive belt on this machine is 88 inches 
wide. It runs over a long, rubber-faced roller 
about 14 inches in diameter at the bottom of the 
cross-rail and over a similar roller at the top of 
the cross-rail. The belt is 138 inches long. Silicon- 
carbide belts of 80 grit are used for rough grind- 
ing such materials as titanium alloy, while 240- 
grit belts are used for finish grinding. Aluminum- 
oxide belts are used on stainless steel, but they 
tend to produce a smearing effect on titanium 
alloy. 

Metal sheets have been ground with this 
equipment to as thin as 0.006 inch and produced 
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Fig. 12. Machine in Fig. 11 
being used for the grinding 
of a titanium sheet. 
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Fig. 11. Machine equipped 

with an abrasive belt 88 

inches wide for the grinding 

of titanium-alloy and stain- 

less-steel sheets and for the 

grinding of honeycomb core 
as here illustrated. 








Fig. 13. Modified hydraulic 
planer being used for flat- 
grinding operation on a large 
section of honeycomb core. 





to the specified thickness within plus or minus 
0.001 inch. The finish is generally in the nature 
of 32 micro-inches. Table feeds up to 120 feet 
per minute are used. 

In Fig. 12 a tapered skin is being ground. Such 
skins are held on either fixtures having a per- 
manently slanted top surface or an adjustable 
holding surface. All grit worn off the abrasive 
belt is carried away by the grinding coolant to a 
conveyor belt of paper filter and on to a hopper. 

Honeycomb core is also ground flat or to re- 
quired contours on a modified Rockford hydrau- 
lic planer, equipped with an abrasive belt. This 
machine is shown in Fig. 13 being used for a 
flat-grinding operation on a honeycomb core 
mounted on an ice chuck. The wheel is held at a 
constant height above the planer table as the 
table reciprocates back and forth. 

A contour-grinding operation is illustrated in 


102 


Fig. 14. Machine in Fig. 13 
being employed in a con- 
tour-grinding operation on a 
honeycomb core. The rise and 
fall of the grinding unit are 
controlled by an epoxy master 
and roller on the left-hand 
side of the table. 


Fig. 14. In such an operation, the abrasive-belt 
unit is raised and lowered as a roller at the left 
of the grinding unit moves up and down on the 
contours of an epoxy master mounted on the 
machine table to the left of the work. The abra- 
sive belt is 4 inches wide. 

Approximately 0.025 inch of stock is removed 
from the honeycomb core in rough grinding, and 
about 0.002 inch in finish grinding. The specified 
tolerance is generally plus or minus 0.002 inch. 
Work up to 4 by 8 feet can be accommodated. 

Ice, to a thickness of 1/4 inch, is formed at the 
bottom of a honeycomb core to attach it to a 
steel plate prior to machining operations. In 
forming the ice, distilled water is sprayed 
through the core openings and frozen. This 
amount of ice is sufficient to hold the core firmly 
to the steel plate, the latter, of course, being held 
on the planer table by vacuum. 
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Programming Technique Assigns 
Work to Machines 


JOSEPH C. MOORE and J. BENTON VANDEGRIFT 


Consulting Engineers—Operations Research 
J. Benton Vandegrift Associates, New York City 


LINEAR PROGRAMMING, one of the new tools 
of the operations-research analyst, makes it pos- 
sible to assign work to machines in an optimum 
manner. The technique has been so simplified 
that only elementary arithmetic is needed. 

It can be used where a number of jobs are to 
be processed on a group of machines which per- 
form the same type of operation but have dif- 
ferent production rates. An example would be a 
stamping operation which could be performed by 
any one of the punch presses in a group contain- 
ing old and new machines, machines made by 
different manufacturers, machines with over- 
lapping capacity ranges, foreign-made machines, 
or machines which for any other reason might 
have different rates of production. 

The following example demonstrates the pro- 
cedure. A medium-size company finds that after 
supplying its own needs it has 440 screw-machine 
hours available per month for outside work. Four 
machines are involved, as indicated in Table 1. 
The sales force obtains orders for six different 
items, to be delivered monthly in the quantities 
indicated in Table 2. A 5 per cent overrun is ac- 
ceptable. 

The first step in scheduling the six orders to 
the four machines is to determine how long it 
takes to make one of each item on each machine. 
The next step is to find out how many pieces can 
be made per hour, by dividing the number of 
seconds it takes to make one piece into 3600 
seconds. Eighty per cent of this figure represents 
the number of pieces which can be made in a 
standard machine hour (the efficiency). Table 3 
lists the hourly production of the six items pos- 
sible on each of the four machines. 

In the third step, the hours required by each 
machine to completely fill each of the six orders 
is determined. This is done by dividing the num- 
ber of pieces which each machine can make per 
hour into the total number of pieces required. 
The results appear in Table 4. For ease in assign- 
ing work to the machines, Tables 3 and 4 are 
then consolidated (Table 5). 

It is now possible to assign work to the ma- 
chines by inspection. To record the assignments, 
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Table 6 is prepared. In linear-programming, 
this table is called a “solution matrix.” 

To fill in this matrix, the item which can be 
produced at the highest rate per hour is first 
located on Table 5. In this instance, it is Item E, 
2205 of which can be produced per hour on Ma- 
chine 2. Then, a check is made to see if Machine 
2 has sufficient hours available to produce the 
complete order. The machine has 140 hours avail- 
able and only 80 hours are required to produce 
the full allotment, so Item E is assigned to Ma- 
chine 2. This is indicated on the solution matrix 
by entering 80 in the matrix location correspond- 
ing to Item E, Machine 2, and encircling it to 
show that this order has been completely filled. 

Had the hours required to produce Item E 
been more than 140, the item having the next 
highest rate coincident with being produced 
within the machine time available would be 


Table 1. Open Time on the Four Machines 


Standard Hours 


Machine Available* 


* Standard hours equal 80 per cent of rated capacity to allow for setups 
and miscellaneous down time. 


Table 2. 


Monthly Deliveries Promised on Items 


Item 


Quantity 





located instead. When the hours required to com- 
plete an order are greater than the available 
hours of a particular machine, more than one 
machine must be assigned to the job. This is not 
desirable in making initial assignments, since it 
is preferable to first assign work to machines 
which can produce an entire order without re- 
quiring additional tooling and setups. 

Other work is now assigned to Machine 2, 
since it has 60 hours left (140 minus 80). The 
next greatest number of pieces per hour which 
can be produced by Machine 2 is Item A, with 
25 hours of the machine’s time required to pro- 
duce the lot. Therefore, Item A is assigned to 
Machine 2 by entering 25 in the appropriate 
matrix location and encircling it. This now leaves 
35 hours (60 minus 25) available. 

Following the previous procedure, it is found 


Table 3 


Machine 


that Item D can be made on Machine 2 in 33 
hours. However, this would leave 2 hours of 
idle time, so the assignment is not made. Instead, 
the next highest number of items which can be 
completely produced by a machine within the 
hours that machine has available is determined. 
This would be 1250 of Item B on Machine 3, 
requiring 70 of 100 available hours. There are 
no other complete lots that can be handled by 
Machine 3 in the time available. 

Continuing, it is found that Item D can be 
made on Machine 1 in 80 of 120 hours, so this 
assignment is made. Machine 1 can produce no 
additional complete orders in the time available. 

Machine 4 can produce 780 pieces of Item F 
in 70 of 80 hours, so this assignment is made. 
Items A, B, D, E, and F have now all been ac- 
counted for, leaving only Item C. 


Hourly Production at 80 Per Cent Efficiency 


ITEM 





* Cannot be run on this machine. 


Table 4. 


Machine 


Number of Hours Each Machine Takes to Process Each Order 


ITEM 





! *Cannot be run on’this machine. 


Table 5. 


| 


Consolidation of Tables 3 and 4 


ITEM 





Machine 
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Table 6. 


Solution Matrix 





Machine 


Total 





The remaining available hours of each ma- 
chine will all be used to produce Item C. These 
allocations are not encircled, indicating that no 
one allocation completes the entire order. While 
all machine time is now utilized, it is possible 
that more or less than is desired of one item 
might be produced. Such unbalances can be 
eliminated by correcting the solution matrix for 
the next month. 

The assignments can be checked to make sure 
that all items have been produced in the quanti- 
ties required by multiplying the hours allocated 
in the solution matrix (Table 6) by the cor- 
responding number of items which can be pro- 
duced per hour (Table 3). As shown in Table 7, 
all orders have been filled in the required 
amounts except Item C, which has an overrun 
of 940 pieces. This overrun, however, is well 
within the 5 per cent allowable. 

A computational method will prove that the 
assignments have been made in an optimum 
manner. The first requirement is that the total 
number of assignments equals the number of 
items plus the number of machines, less one. The 
reason for this lies in the theory of linear pro- 
gramming and is beyond the scope of this paper. 
In this example, 6 items plus 4 machines minus 
1 equals 9, and there are 9 work-to-machine 
assignments in the solution. 

Once this check has been made, Table 8 is 
constructed to show the number of pieces which 


Table 7. 


Machine 


can be produced per machine per hour. This is 
a duplicate of Table 3. In addition, the locations 
on the table corresponding to the actual assign- 
ments are encircled to set them apart from the 
others. Assignments of Item C are also encircled 
here to set assignments apart from nonassign- 
ments. Hour allocations were not encircled for 
Item C assignments in the solution matrix (Table 
6) merely as a quick visual aid, indicating that 
no one machine filled the entire order for C. 

Arithmetical computations are made as will be 
described below, and when the results of these 
computations give a negative value to all of the 
work-to-machine assignments which could have 
been made but were not, the solution is an 
optimum one. 

In positively or negatively identifying the table 
locations, rectangles are drawn having as corners 
one of the locations to be identified and three 
locations representing actual assignments. For 
example, to calculate 1A, a rectangle is created 
utilizing 1A, 1C, 2C, and 2A. A scratch-pad table 
is then made up with two columns labeled plus 
and minus. Corners of the rectangles are next 
alternately labeled (+) and (—), starting with 
the location being evaluated as (+). Plus values 
are entered in the (+) column and (—) values 
in the minus column. The columns are then 
added and the highest value indicates whether 
the corner being evaluated is negative or posi- 
tive. In this case the sum of the minus column 


Solution Analysis 





126,940 


176,400 
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Table 8 Proof of Solution 


| 


Machine 


ITEM 


























a) 


D 


mM) 0 


~ 994 

















~ 1028 





is 2025 + 668 = 2693 and the sum of the plus 
column is 778 + 1800 = 2578. Therefore, 1A is 
marked with a minus sign to indicate that the 
location has been checked. Several rectangles are 
indicated on Table 8 to show the various con- 
struction possibilities. 

Should any location calculated be plus, then 
the solution by inspection is not optimum. An 
optimum solution is obtained by reassigning some 
of the work. If the solution matrix is not overly 





large, this may be done by trial and error. How- 
ever, there is a procedure which can be followed 
in reassigning work to obtain an optimum solu- 
tion and this may be referred to in works on 
linear programming and operations research. 

In some instances it may be impossible to 
form rectangles in identifying table locations and 
in this case a “stepping-stones” technique is used 
in which polygons are formed. This also is cov- 
ered in references on the subject. 


Honing of Stacked Parts Boosts Production and Cuts Cost 


“Horizontal stack-Microhoning” is a process 
developed by the Micromatic Hone Corporation, 
Detroit, Mich., to improve the quality of honed 
surfaces while reducing equipment and abrasive 
costs. With this method, several parts are stacked 
adjacent to each other and honed as though they 
were one long part. The process has been devel- 
oped primarily for cast iron and soft steel, and is 
applied most effectively to short parts. 

An example of horizontal stack-Microhoning to 
the finishing of seven rocker arms at a time is 
seen in the accompanying illustration. An aver- 
age of 0.0015 inch of stock is removed from each 
bore, which measures 0.783 inch in diameter 


by 7/8 inch long. The total cutting cycle is 
about fifteen seconds, which means that one 
part can be produced about every two seconds. 
Although size is held to 0.0003 inch, a closer tol- 
erance could be held if necessary. Straightness 
and roundness are maintained within 0.0002 inch. 
The guided type tool employed for this appli- 
cation uses plastic guides to position each part 
properly before the stones pass through. Parts 
are allowed to float between parallel plates in 
the fixture. By using stones about four times the 
normal length, greater abrasive economy and 
more parts between stone changes are realized. 
Abrasive life is over 1000 parts per set of stones. 
An air gaging system is an 
integral part of this applica- 
tion. With each stroke of the 
honing tool, an air cylinder 
moves a gaging plug into 
measuring position within the 
rocker arm seen at the left of 
the stack. This is done only 
after the bore has been honed 
to a predetermined minimum 

size. 


Setup for horizontal stack- 
Microhoning of seven rocker 
arms at one time. Plastic 
guides on the honing tool po- 
sition the parts before the 
stones pass through. 
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BIG BELL FURNACE 


Brazes missile assemblies 


Missile-engine manufacturer uses huge 
bell type furnace to braze stainless-steel 
thrust-chamber assemblies in a hydrogen 
atmosphere. Gantry crane handles fur- 
nace components during operation 


PAUL MEADOWS, Production Engineer 


Liquid Rocket Plant, Aerojet-General Corporation 
Sacramento, Calif. 


AN ENORMOUS bell type furnace enables the 
Aerojet-General Corporation, Sacramento, Calif., 
to braze large stainless-steel assemblies for Ameri- 
ca’s missile program. Built by the General Elec- 
tric Co., the furnace, with heating bell in place, 
is approximately 17 feet high and is designed to 
enclose assemblies in a pure hydrogen atmos- 
phere while brazing with high-temperature al- 
loys. In Fig. 1, a thrust chamber for the engine 
of an Air Force Titan intercontinental ballistic 
missile is shown being lowered into position in 
the furnace pit prior to brazing. 

The installation consists of the furnace mem- 
bers and an atmosphere supply and control sys- 
tem. The basic furnace components are a heating 
bell, two load supporting bases, a standby base, 
a retort, a cooling hood, a gantry crane, a tem- 
perature control panel, and a vacuum system. 

As seen in Fig. 2, the heating bell is a movable 
steel unit which is lowered over the retort con- 
taining the assembly to be brazed. This bell is 
lined with brick and contains heating elements 
consisting of looped 1/4-inch molybdenum rods 
capable of producing and maintaining high tem- 
peratures. The bases are heavy steel plates used 
to support the load, retort, and heating bell dur- 
ing the heating cycle. They are provided with the 
clamping, cooling, and sealing equipment neces- 
sary for operation. 

The retort (Fig. 3), a smaller bell-shaped 
member, isolates the atmosphere surrounding the 
work both from the atmosphere used in the heat- 
ing bell during brazing cycle and from air during 
cooling. A cylindrical steel hood prevents exces- 
sive heat radiation and accelerates cooling of the 
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parts. In operation, the cooling hood is lowered 
over the retort after removal of the heating bell. 
Cooling is accomplished by a fan and two water- 
spray rings located near the top of the hood. 
These rings direct the spray water over the top of 
the hood and down the sides to a collection 
trough at the base. The cooling hood is shown in 
operation in Fig. 4. 

All major components of the furnace are moved 
with a@pecially built gantry crane which travels 
on tracks that extend along the full length of the 
pit. The crane is designed to lift both the heat- 
ing bell and cooling hood simultaneously to min- 
imize the time required for positioning the hood 
after brazing. 

The furnace-temperature control panel reg- 
ulates all electric power to the furnace. Saturable 
reactor and proportional control are used to off- 
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set the inherent characteristic of the molybdenum 
to offer greater resistance when heated and pro- 
vide smooth, accurate control through both the 
heating and operating cycles. A vacuum system 
is provided for purging purposes. The atmos- 
phere supply and control system consists of a 
rich .“Exalene” producer, a lean Exalene pro- 
ducer, an argon supply, a hydrogen supply, and a 
flow control panel. The rich Exalene producer 
supplies a flammable protective atmosphere to 
the heating bell and a high-pressure storage sys- 
tem accumulates the gas during periods of low 
flow. 

A lean Exalene producer and storage system 
supplies inert atmospheres to the retort and heat- 
ing bell for normal and emergency purging. In 
addition, argon, an inert gas, is furnished to the 
retort and heating bell during these operations. 
Hydrogen, used as a brazing atmosphere in the 
retort, is passed through a “Deoxo” unit that com- 
bines any free oxygen in the hydrogen gas with 
hydrogen. The resulting water is then removed 
by a hydrogen dryer. A flow control panel serves 
to regulate and control all gas flow to and from 
the retorts and heating bell. 

Many safety and warning devices protect oper- 
ating personnel and prevent damage to the fur- 
nace. Gas-flow or electrical-power interruptions, 
for example, are signaled by both auditory and 


Fig. 1. Gantry crane operator is guiding an as- 
sembled thrust chamber for a Titan missile engine 
into the furnace pit prior to brazing. 





Fig. 2. Here, the huge heating bell is being lowered 
onto a work base and over the retort bell which had 
been previously placed over the thrust chamber. 


visual mechanisms which also indicate the trou- 
ble location. A safety interlock system, built into 
the flow control panel, insures against improper 
gas flows. 

Still another safety feature is an intercommu- 
nications system between all operators of the 
furnace. Sound-powered head phones are used 
to relay information to a central point where all 
operations to be performed are checked against a 
master list. 

While actual furnace operation varies with the 
type of work being processed, the brazing cycle 
usually starts by placing the prepared assembly 
on the load support base. A prepared unit is pre- 
assembled with simple clamps or light tack welds 
and has the braze alloy in position. Thermo- 
couple connections are ‘then made to multiple- 
point strip-chart recorders which provide a rec- 
ord of time and temperature variations as the unit 
is brazed. Such charts are later studied and used 
to improve the process. 

When the unit has been positioned, the retort 
is lowered over the assembly, locked into posi- 
tion, and evacuated. This is followed by the ad- 
mission of dry, pressurized hydrogen. The heating 
bell is next picked up, lowered over the retort, 
and connected. The bell, at this stage, is pre- 
heated and contains an atmosphere of rich exo- 
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Fig. 3. (Below) The retort bell, shown being removed 
from the base, isolates the hydrogen atmosphere 
surrounding the work from that in the heating bell. 


Fig. 4. (Right) Cooling hood equipped with a fan and 

water-spray rings in operation on a hot thrust cham- 

ber. The hood is quickly lowered over the retort after 
the heating bell is removed. 





thermic or hydrogen gas which is maintained 
above the auto-ignition temperature. 

The furnace is then brought to, and held at, 
the melting temperature of the brazing alloy for 
a short time. Following brazing, the heating bell 
is lifted from the retort and replaced with the 
cooling hood. The water sprays and fan are ac- 
tivated until the retort has cooled sufficiently, 
whereupon the hood is removed and the retort 
purged with inert gas. To permit loosening of 
the retort clamps, the retort is evacuated. The 
cycle is completed by removing the retort and 
assembly. 

In the heading illustration, a thrust chamber is 
seen standing on the base after brazing. While a 
great deal remains to be done to determine the 
extent to which the unit can be used, Aerojet en- 
gineers expect the big furnace to materially im- 
prove brazing and effect significant time savings. 
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New Bright-Nickel Process 


The “Superlume” bright-nickel plating process 
yields deposits which are exceptionally bright at 
high and low current density. It has the ability to 
level scratches to an extraordinary degree. The 
process was developed by Hanson-Van Winkle- 
Munning Co. It is simple to control and easy to 
operate. 

The process is characterized by excellent toler- 
ance to inorganic impurities such as zinc and cop- 
per, and the bath is amenable to continuous car- 
bon treatment resulting in relative freedom from 
organic contamination. After original make-up, 
only two addition agents are used. One provides 
ductility, stress-relief, and tolerance to impurities. 
The second addition agent provides high bright- 
ness and leveling. 

Conversion of existing baths to the new Super- 
lume process is relatively easy. A gallon sample 
of existing baths should be sent to the H-VW-M 
laboratory for exact conversion instructions. 

Agitation of the Superlume solution has a bene- 
ficial effect in producing bright, smooth, uniform 
deposits. Means of agitation may be provided by 
conveyor motion, mechanical agitation, cathcde 
rocker, or air agitation. The latter is preferred 
because it makes for greater deposit uniformity. 
A still-bath variation is available. : 
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High-Production Milling on Small Machines 


BICYCLE coaster-brake shoes are being ma- 
chined in the plant of the Locke Machine Co., 
Cleveland, Ohio, on U. S. No. 1 milling machines 
at a saving in time of 40 per cent over previous 
methods employed. These machines are equipped 
with automatic accessories to enable straddle 
milling, slotting, and other cuts at production 
rates up to 688 pieces an hour. Air-operated fix- 
tures and vises are provided to facilitate locating 
and clamping of the work-pieces. 

Two basic operations are involved in machin- 
ing these coaster-brake parts—the milling of a 
34-degree vee and the milling of two radius 
grooves. The parts are made from cold-rolled steel 
and dimensions must be held to the specified size 
within 0.003 inch. 

The vee is milled in two passes by a high- 
speed slitting saw in the setup shown in Fig. 1. 
The cutter is 3 inches in diameter by 1/8 inch 
wide and runs at a speed of 200 rpm. The cylin- 
drical work-piece is held as shown in a swiveling 
type of fixture, which is equipped with an air- 
operated locking device. Placement of the part 
in a V-block cradle automatically lines up the 
part with a locking plunger. 

After the operator has loaded the part and 
locked it in place, he moves the swivel fixture 
to the left and then pushes a handle to start the 
hydraulically operated table through its cycle 
for milling one side of the vee. At the end of this 


Fig. 1. Small-size milling machine set up for the 
machining of a V-slot in bicycle coaster-brake 
shoes at a production rate of 231 parts an hour. 


AS 


cycle, the fixture is swiveled to the right and the 
cycle is repeated for milling the opposite side of 
the vee. 

To remove the part from the fixture, the op- 
erator presses an air valve with his left hand. 
At the same time, with a new part in his right 
hand, he displaces the finished part by striking it 
lightly. As the finished part slides down a chute, 
the operator places the new part in the fixture, 
ready to be milled. The production rate in this 
two-pass operation is 231 parts an hour. 

In the second operation on the coaster-brake 
shoe, which is illustrated in Fig. 2, two radius 
grooves are milled simultaneously by high-speed 
steel cutters 2 1/4 inches in diameter by 3/16 
inch wide. These cutters have their peripheries 
contoured to suit the rounded grooves that they 
cut. Again, the work-piece is clamped in an air- 
operated fixture. The shoe is locked in a cradle of 
this fixture from the vee milled in the first opera- 
tion. This work fixture is operated automatically 
by the hydraulically actuated table. Thus, the 
fixture closes when the table cycle is started and 
opens as the table returns to its starting position. 
The arrangement leaves both hands of the opera- 
tor free for loading and unloading work. 

These milling cutters run at a speed of approxi- 
mately 200 rpm. They are supported by a heavy 
over-arm. The production rate is 688 pieces an 
hour at an efficiency of 100 per cent. 


Fig. 2. Second operation on the coaster-brake 
shoes, which consists of milling two grooves 
axially on the outside cylindrical surface. 
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Diesel Engine Skeleton 


Is Unusual Weldment 


CRANKCASE SKELETONS are among the 
large weldments being fabricated on a produc- 
tion basis in the Chicago plant of the Electro- 
Motive Division, General Motors Corporation. 
They are built for V-type diesel locomotive en- 
gines having six, eight, twelve, or sixteen cylin- 
ders. The skeletons do not include cylinder liners 
and many other parts that are added after de- 
livery to the division’s La Grange, IIl., plant. 
There, most of the machining is done, and the en- 
gines are asssembled and installed in various 
types of power equipment built in the same shops. 

As can be seen in Fig. 1, the skeleton crank- 
case includes two box-section girders set at a vee 
angle. Each girder is, itself, a weldment—the two 
being joined by a long weld at the bottom of the 
vee and by a tie-plate at the top. Below the two 
box girders (which provide most of the longitudi- 
nal stiffmess) are special longitudinal support 
angles to which the oil-pan will be bolted. One 
of these angles is welded to the lowest edge of 
each girder and also to one arm of each of the 
forged supports for the upper main crankshaft 
bearings. 


Large holes are cut in the girder walls, those 
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in the top faces being for cylinder-head retainers. 
Formerly, these sleevelike retainers were forged, 
but now they are formed from bar stock of special 
tapered section and the joint is arc-welded. A 
side opening is then fame-cut in each retainer to 
receive an exhaust elbow. After the retainers 
have undergone some machining, an exhaust el- 
bow is arc-welded into the flame-cut hole and the 
sub-assembly is hand arc-welded into the cor- 
responding upper box-girder hole. This brings 
the top ends of the exhaust elbows in each row 
into a plane for connection to an exhaust mani- 
fold. Other components are welded in place at 
the top of the skeleton before the whole assembly 
is stress-relieved. 

From the foregoing it can be seen that the 
skeleton is a complex weldment involving many 
elements, and that it constitutes the main frame- 
work of the engine. It is not an easy assembly to 
build, as many dimensions must be held within 
close limits to insure proper alignment and fit 
with mating parts. 

Necessary precision is attained, however, 
partly by using adequate fixtures and partly by 
following welding procedures designed to mini- 
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mize warpage. Wherever feasible, welding se- 
quence is selected so that any warpage caused 
by one weld is offset by a counteracting tendency 
in the next or subsequent welds. Fixtures are 


heavy and are designed to provide proper part 
location and to help minimize warpage. Occa- 
sionally some flame-heating is needed to correct 
warpage that has occurred despite due precau- 
tions. 

Several weldments used in the crankcase skele- 
tons involve unusual procedures and the assem- 


Fig. 1. (Above) View of 
the end of an unusual 
weldment. This assem- 
bly is the skeleton of a 
sixteen-cylinder diesel 
engine being produced 
especially for use in 
locomotives. 


Fig. 2. (Right) Several 
components of the en- 
gine skeleton are here 
illustrated. Arrows in- 
dicate where long, 
straight-line welds are 
made by automatic, 
submerged-arc type 
machines. 


bly as a whole is deserving of study. The locations 
of some major welds are indicated by arrows in 
Fig. 2. Wherever feasible, automatic submerged- 
arc welds are employed and are produced in one 
pass. This practice avoids some uncertainties 
associated with multiple-pass work, such as in- 
terpass cracking and hand chipping to remove 
slag and flux between passes. 

Each box section is produced from two lengths 
of channel that has been rolled to a special sec- 
tional shape. Edges to be joined are milled to 
form U-shaped grooves at each side for the weld 
beads. After tack-welding of the mating pairs of 
channels and the addition of runout plates at each 
end, one unit at a time is set in the fixture shown 
in Figs. 3 and 4, and grounding clamps are at- 
tached. This fixture rests on rollers supported on 
a carriage that moves along a track at welding 
speed when producing internal weld beads. After 
the first of these is completed, the fixture is ro- 
tated 180 degrees on the rollers and the opposite 
internal bead is laid down. 

Both illustrations show the automatic welding 
head. It is attached to the end of a boom of suffi- 
cient length to accommodate the longest box 
girder. A fixed support holds the boom and head 
at the correct height. The head remains station- 
ary within the box girder as the latter is ad- 
vanced on the carriage at a welding speed of 
14 ipm (inches per minute). Before each weld, 
which is completed in one pass, a hopper attached 
to the head is filled with enough flux to cover 
the entire bead. 

Flux is fed in the usual way, and that remain- 
ing unfused is picked up by a suction tube run- 
ning along the boom. It passes to a vacuum tank 








Box 
Girders 
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where fines and particles of slag are separated 
out, the remainder of the flux being re-used. Wire 
of 5/32-inch diameter feeds first from a reel on 
the boom support, then through an insulated tuke 
along the boom, and finally, into the feed mech- 
anism of the head. Welding is done at about 37 
volts, giving a current of 700 amperes. 

After the two internal seams are completed, 
the box girder is transferred by conveyor to the 
welding machine shown in Fig. 5, which has a 
carriage fixture similar to that used for the in- 
ternal welds. Carriage motion is set for a higher 
welding speed—15 ipm—although the U-groove 
to be filled is 9/16 inch deep, as against 5/16 inch 
deep for the internal grooves. This high rate is 
made possible by using two Lincoln Electric LAF 
heads at the same time. 

The heads are set close together in tandem ar- 
rangement, Fig. 6. Two simultaneous arcs are 
produced, one with 7/32-inch-diameter wire and 
the other with 5/32-inch-diameter wire. Alter- 
nating current is used for the larger, and leading, 
electrode that fills the lower portion of the groove, 
and direct current for the second, and smaller, 
wire that fills the remainder of the groove, pro- 
ducing a slight crown. Direct current is employed 
to provide better surface finish. Although a dual 
bead is produced, the electrodes are only 1 1/2 
inches apart so there is, in effect, a single pool 
of weld metal covered with flux. Consequently, 
a single bead rather than a double one (such as 
would be obtained if two separate passes were 
made) is produced. 

In this machine, the heads are fixed and the 
work is traversed below them along with an air 
clamping fixture. Flux feed is rapid enough to 
keep both arcs covered and there is a vacuum 
pickup for unfused flux. Wire is fed from sepa- 
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Fig. 3. (Left) Portion 
of the fixture and 
boom head employed 
to make internal lon- 
gitudinal welds in the 
box girders. Head is 
stationary, work and 
fixture are traversed. 


Fig. 4. (Below) Another 
view of setup shown in 
Fig. 3. Fixture rings 
rest on rollers and can 
be turned 180 degrees 
to make the second in- 
ternal weld. 


rate reels, but the rate of feed is adjusted to main- 
tain constant arc length. Any bowing of the weld- 
ment caused by the first outer bead tends to be 
corrected when the duplicate bead is produced 
on the opposite side. To do this, the weldment is 
turned over on the carriage rollers without being 
removed from the fixture. 

When each pair of box girders has been 
welded, they undergo some planing operations to 
provide U-shaped grooves for beads that are to 
join the two at the bottom of the engine vee. 
Considerable flame-cutting also is done to pro- 
vide rows of circular holes, many of which can be 
seen in Fig. 1. Some holes cut across the longi- 
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Fig. 5 (Right) Two automatic 
heads arranged in tandem 
make external welds on box 
girder. Mounting of fixture 
on rollers simplifies turning 
the girder for second weld. 


Fig. 6. (Below) Close-up of the 

welding heads seen in Fig. 5. 

The ends of the two elec- 

trode wires can be seen (cen- 

ter) above the slot for the 
weld bead. 


tudinal welds, but others are through the webs 
of the channels. 

Following this preparation, a pair of box gird- 
ers is clamped in the fixture partially shown in 
the heading illustration. It is part of an automatic 
submerged-are welding machine that produces 
the joints in the vee of the skeleton. This Lincoln 
head travels at a rate of 9 ipm and uses a single 
electrode with a 750-ampere welding current. 
Subsequently, but in another machine, this same 
assembly (to which some parts have been added ) 
is turned over and the bead on the other side of 
the groove is produced. 


Although a strong joint results, longitudinal 
stiffness of the assembly is greatly increased by 
the tie-plate (Fig. 2) that joins the tops of the 
two box sections. Before the tie-plate is added, 
however, one of much lighter gage is welded a 
few inches above the bottom of the vee, forming 
the top wall of a duct for lubricating oil that is 
fed to the crankshaft, and other bearings. Both 
edges of the heavy tie-plate are beveled before 
it is tacked in place. 

Two submerged-arc welds along the inside 
edges of the tie-plate are made in a boom welder 
similar to that used for the inside welds of the box 
girders (Fig. 3). Then, the weldment goes to a 
machine of the general type shown in Fig. 5 but 
having two separate carriages, each with its own 
head. These heads are used simultaneously, each 
electrode laying down one of the two parallel 
weld beads on the outside of the tie-plate. This 
procedure helps to reduce distortion. In addition, 
labor costs are lowered, since one man can tend 
both heads. 

The operations described do not complete the 
crankcase skeleton, but cover most of the auto- 
matic welding. There remains, of course, consid- 
erable hand welding, some of which is expedited 
by using rods having iron-powder coatings. 
Hand welding, including that done to join the 
cylinder retaining sleeves to hole peripheries in 
the tops of the box sections, is facilitated by put- 
ting the main weldment into a ring fixture that 
rests in tracks. It is then easy to rock the fixture 
about its axis to bring areas to be welded into 
advantageous positions. 
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TAPPING NUTS 


At rates up to 100,000 per hour 


TAPPING of up to 100,000 nuts per hour is pos- 
sible with a single multiple-spindle machine de- 
veloped by Zagar, Inc., Cleveland, Ohio. Five of 
these automatic machines are now undergoing 
exhaustive tests in various industrial plants, and 
preliminary reports indicate their success. While 
conventional tapping machines are usually 
equipped wih only a single tap, these machines 
are provided with multiple-spindle heads that can 
carry from 24 to 100 taps, depending on their 
size. 

As shown in Fig. 1, the new machine consists 
essentially of a vertical, multiple-spindle head; 
a rotary indexing, work-holding plate; and a hop- 
per feeding unit. The same basic machine can be 


Fig. 1. Multiple-spindle automatic machine per- 
mits tapping up to 100,000 nuts per hour. Heads 
can accommodate from 24 to 100 taps. 
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Fig. 2. Nut blanks drop from chute-loaded hop- 
per into hexagonal-shaped cavities provided in 
the rotary indexing, work-holding table. 


provided with any one of five multiple-spindle 
heads: a 100-spindle head for tapping nuts up to 
No. 10-32 thread size, an 80-spindle head for nuts 
up to 5/16-inch thread size, a 60-spindle head for 
nuts to 3/8-inch size, a 50-spindle head for 9/16- 
inch nuts and smaller, and a 24-spindle head for 
nuts having a 1-inch thread size or less. 

While calculations showed that a 40-hp motor 
would be required to tap 100 nuts having 3/8-16 
threads, it was known that the energy is required 
for only a short interval of time—actually about 
one-third of the tapping cycle. By providing the 
machine with a flywheel, it was found that ample 
torque could be supplied from a 10-hp motor, and 
this size motor is now standard on all machines. 
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Fig. 3. Multiple-spindle head 
can be tilted upward at an 
angle of 30 degrees by means 
of an_ air-cylinder-actuated 
mechanism. 


Fig. 4. Taps can be 
changed quickly since 
they are only retained 
by spring-loaded friction 
type tool-holders. 


Raising and lowering of the work-holding table 
during tapping is accomplished by three lead- 
screws. Shock-resistant, electromagnetic clutches 
are provided for smooth reversing of the taps. 

One of the major problems that had to be over- 
come in developing this new concept of thread- 
ing nuts was a means of handling (including 
proper positioning and holding during tapping) 
up to 100,000 nuts per hour. A survey of the field 
showed that the fastest automatic hopper avail- 
able would only handle 10,000 nuts per hour. 
The solution was the design of a basically simple 
feeding unit. 

A sheet-metal hopper, Fig. 2, into which nuts 
are poured at random through a chute, is 
mounted over the circular indexing, work-hold- 
ing plate that contains 100 hexagonal-shaped 
cavities. It was found, by reason of probability, 
that approximately 30 per cent of the cavities be- 
came filled with properly oriented nuts. By vi- 
brating the plate and agitating the supply of 
nuts, the plate could be approximately 100 per 
cent filled in only five seconds. A motor-driven 
wire brush, 8 inches in diameter by 6 inches wide, 
mounted at an open end of the hopper, helps to 
agitate the supply of nuts, and keeps the surface 
of the plate clear by throwing nuts that are not 
properly oriented in the cavities back into the 
hopper. 

Precision tapping of Class 2B and 3B threads 


is made possible by the use of accurate lead- 
screws. Tap breakage has been no problem, pri- 
marily because of using adequate amounts of 
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the proper coolant; the correct type taps; care- 
fully selected and clean blanks that are free 
of any foreign material; conservative tapping 
speeds; and accurate alignment and proper hold- 
ing of the work-pieces. 

Careful investigation showed that taps pur- 
chased from all of the reputable manufacturers 
are consistently being made to a high degree of 
quality, both in workmanship and material. Car- 
bon-steel taps have been found satisfactory for 
stamped nut blanks, but for cold-headed nuts, 
high-speed steel taps with a black-oxide finish 
are desirable. While the taps on single-spindle 
machines operate at speeds of 2000 rpm or more, 
the speeds for multiple-spindle tapping are main- 
tained between 250 and 1000 rpm—with an aver- 
age cutting speed of 60 surface feet per minute. 
The lower speeds reduce the amount of heat gen- 
erated, permit better coolant distribution, and 
result in longer tool life. 

Quality of the tapped nuts is maintained by 
removing and visually inspecting the taps after 
two or three hours of operation. This has been 
found more effective than checking the nuts. 
When chipped-out threads are detected on any 
tap, it is immediately replaced. A good indication 


of when the taps require sharpening is obtained 
from the torque load imposed on the machine 
motor. When the ammeter readings rise, it is a 
sign that all of the taps should be removed and 
resharpened. An inspection device is being de- 
veloped for use with the machine which will 
automatically inspect every nut tapped in each 
one-hundredth cycle, and will shut off the ma- 
chine if any poor-quality threads are detected. 
Little evidence has been found of nuts being 
produced with no threads or defective threads. 

The machine has been provided with a push- 
button-operated, air-cylinder-actuated mecha- 
nism that pivots the multiple-spindle head upward 
through an angle of 30 degrees, as seen in Fig. 3, 
to facilitate changing the taps. Specially designed 
tap-holders retain the tools by means of springs 
and a slight amount of friction, and the taps can 
be changed in a matter of seconds merely by 
pulling them out of their holders (Fig. 4). 

An 80-spindle head is mounted on the machine 
illustrated, and it is set up to tap nuts having 
5/16-18 threads at the rate of 40,000 per hour. 
To change over to the production of a smaller- 
size nut, it is only necessary to replace the lead- 
screws, taps, and work-holding plate. 


Lubricating Forging Dies 


Lubrication of dies used for forging front 
steering knuckles at the Buick Motor Division, 
General Motors Corporation, Flint, Mich., has 
been facilitated by means of the air-operated de- 
vice shown in the accompanying illustration. Four 
of the units, made by the Columbus Automatic 
Lubrication Co., Columbus, Ohio, are now in use 
at the Buick plant on 2500- and 3000-ton capac- 
ity forging presses. 

When actuated by a foot pedal, an arm on the 
special lubricator is traversed between the dies 
and lubricant is sprayed on both the upper and 
lower dies. The rate at which the arm is traversed 
and the time of spraying are adjustable. Also, the 
compact unit is electrically interlocked with the 
press so that the press ram cannot be lowered 
until the arm is withdrawn from between the 
dies. Less lubricant is used than when it was for- 
merly applied with a manually operated spray 
gun, and little maintenance is required. 


Air-operated, automatic lubricating device sprays 
both upper and lower dies in this forging press. 
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WIDE-RANGE AIR 


Measurements of up to 0.020 inch or more are possible 

using air gages equipped with a new nozzle and pressure 

indicator. This type of gage provides a wide range, 
minimum hysteresis, and good linearity 


AIR GAGING is being widely used for the com- 
parative measurement of dimensions because of 
its sensitivity, stability, simplicity, and rugged- 
ness. The sensitivity of such gages permits fine 
measuring, and the stability insures reliable re- 
peat reading. Simplicity and ruggedness mini- 
mize the maintenance requirements for such 
gages. 

In one conventional type of air gaging, Fig. 1, 
air is fed through a restriction into a chamber, 
and exhausted through an orifice against the sur- 
face to be measured. The back pressure devel- 
oped in the chamber is a function of dimension X 
—the pressure varying with distance from the 
orifice to the surface. The pressure in the cham- 
ber is indicated on a gage calibrated in thou- 
sandths of an inch to provide a direct reading. 

Typical of the curves obtained when plotting 
the back pressure against dimension X with such 
an arrangement is the one seen at A in Fig. 2. 
To obtain curves having long sections that ap- 
proximate straight lines—-which means that the 
indicating gage can have a linear scale over a 
long range—the B. C. Ames Co., Waltham, Mass., 
has developed a new nozzle and pressure indica- 
tor. Curves B through G were obtained with air 
gages having these units. Such gages can be used 
for measurements of up to 0.020 inch or more. 

While the new nozzle, shown diagrammatically 
in Fig. 3, is similar to the conventional type illus- 
trated in Fig. 1 in that it delivers a back pressure, 
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Fig. 1. In this type of conventional air 
gaging, the back pressure developed in 
chamber is a function of dimension (X). 


it may be more properly considered a flow meter. 
Air at constant pressure passes through the small 
annular space around a tube and out the orifice. 
The back pressure developed in the tube is trans- 
mitted to the gage. If dimension X is very large, 
maximum air flow occurs through the nozzle. In 
such cases, the high-speed air acts as an aspirator 
and the gage will show a negative pressure or suc- 
tion. This explains the large ranges possible, as 
indicated by curves B through G in Fig. 2. Dif- 
ferences in the curves obtained are the result of 
dimensional changes in the nozzle—mainly the 
size of the hole. The actual orifice does not have 
to be integral with the main parts of the nozzle, 
and may be extended by means of flexible tubing 
to permit gaging in difficult or remote locations. 

On the pressure indicator, Fig. 4, all moving 
parts are spring-suspended to minimize hystere- 
sis. Pressure enters the thin neoprene bellows 
which acts as a spring-loaded piston. The piston 
is supported through a rod by parallel spring 
reeds. Motion of the piston is converted to angu- 
lar motion of the pointer by the hand reeds at- 
tached to the pointer. 

By suitable choice of the component dimen- 
sions, it is possible to make an indicator of this 
type so that full-scale deflection of the pointer 
will be caused by a pressure change of as little as 
2 psi. For example, the indicator of the air gage 
used in obtaining curve B (Fig. 2), which has a 
slope of about 60 psi per 0.001 inch, deflects full 
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GAGING 


Fig. 3. With this type air gage, the noz- 

zle acts as a flow meter. When dimension 

(X) is large, air acts as aspirator and 
gage shows negative pressure. 


Fig. 4. Moving parts on this pressure in- 

dicator are spring-suspended to minimize 

hysteresis. Neoprene bellows acts as a 
spring-loaded piston. 
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DR. MAX KNOBEL, Consulting Physicist 
B. C. Ames Co., Waltham, Mass 


Fig. 2. Curve (A) was ob- 

tained with an air gage of 

the type shown in Fig. 1, 

while the curves (B) through 

(G) were obtained with type 
seen in Fig. 3. 


AIR SUPPLY 


CONSTANT 


PRESSURE 


scale with a pressure change of only 2 psi, and 
the full scale represents a dimension X of 
0.000030 inch. However, such sensitivity is sel- 
dom needed, and the indicators are more com- 
monly calibrated with a full scale of 0.0001 inch 
—which permits reading to 0.000001 inch. Also, 
much less sensitivity is obtainable by using other 
nozzles and stronger springs in the indicator. 
Standardization of the gages can be accom- 
plished with a single master because of the long 
linear range of the system. 


Gaging Holes 


Flow of air through holes only a few thou- 
sandths of an inch in diameter is so slow, even 
at high pressures, that the response speed of 
flow-method type gages is also slow. Another 
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method that is faster consists of measuring the 
time required for a given drop in pressure, in a 
system in which the only loss of air is through 
the hole. Even faster speed can be obtained by 
using a differential indicator. With this system, 


two similar units are used, one bucking the other, 
with the bucking pressure being obtained from 
a separate regulator. In this way, the zero set- 
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Fig. 5. Straighter line is obtained when plotting 
back pressure against area (as seen at top) than 
when plotting against diameter (bottom). 


ting of the indicator can be varied over a wide 
range, and the bucking pressure can be set at 
different values. This method has been used to 
measure the small clearance—in the order of 
0.000010 inch—between a tiny shaft and the jewel 
bearing in which the shaft rotates. 

For holes from approximately 0.010 to 0.040 
inch in diameter, the flow of air through the 
holes is of sufficient magnitude that it can be 
measured by the nozzle. However, the nozzle 
orifice should be larger than the hole so that the 
hole offers the main resistance to flow. When the 
back pressure from a nozzle is plotted against 
the hole diameter, the curve obtained is nearly 
straight, as seen at the bottom in Fig. 5. How- 
ever, when the same data is used to plot the pres- 


Fig. 6. To reduce excessive air flow, gage 
can be provided with a cylindrical plug 
(A), a button-head plug (B), or a spool (C). 


MOVABLE 


Fig. 7. “Finger gage” can be used to 

measure small or large holes, as well as 

outside dimensions, by using various 
fingers or fixtures. 
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Fig. 8. Various type “fingers” which can 
be secured to the tops of the movable 
and fixed members of gage seen in Fig. 7. 


CENTER DISTANCE 


sure against the cross-sectional area of the hole, 
the curve is straight, as shown at the top. This 
illustrates the linear relationship between flow 
and area, and also shows the considerable range 
in hole sizes that can be measured with one 
nozzle. 

When the holes to be gaged are larger than 
0.040 inch in diameter, the air flow rapidly be- 
comes excessive. However, the flow can be re- 
duced by inserting a cylindrical plug, as shown 
at A in Fig. 6. With this arrangement, the flow 
is determined by the annular space between the 
plug and the bore of the hole being gaged. This 
method is applicable to short holes, where the 
length has little effect on the measurements. 

For longer holes, a button-head plug, as seen at 
B, is used to eliminate any errors that might be 
introduced by the lengths of the holes, and per- 
mit exploring long holes for taper. When the 


holes to be gaged are approximately 1/4 inch or 
more in diameter, the air pressure on the top of 
the button head becomes considerable. This pres- 
sure can be eliminated by using a spool, as shown 
at C. As the hole size increases, the spool diam- 
eter must be made closer to the hole diameter in 
order to reduce the air flow. Spool type gaging 
heads having only a single-exit orifice can be 
used to measure out-of-roundness of holes. 

The “finger gage” shown in Fig. 7 can be used 
to measure small, as well as large, holes. In this 
setup, the nozzle is held in a fixed member of the 
gage. A movable member, supported on spring 
reeds, carries a zero adjusting screw. Various 
type “fingers,” or fixtures, such as the ones seen 
in Fig. 8, can be secured in grooves at the tops 
of the movable and fixed members. Fingers can 
be made for holes as small as 0.030 inch or less 
in diameter, as well as for large and deep holes. 


Buffing Phenolic Plastics 


Buffing wheels for phenolic materials are 
usually made of soft muslin cloth, with loose 
stitches widely separated. This allows the wheel 
to adjust itself readily to the contour of the 
molded surface and also provides better and more 
uniform cutting properties. 

Abrasives such as tripoli, crocus, rouge, etc., 
are mixed with bonding waxes. These prepara- 
tions are cast into convenient bars to simplify the 
application of the compound to the wheel surface. 
The bars are often called “sticks.” 

The terms “cutting” and “buffing” are com- 
monly used in the plastics industry. The “cutting” 
operation is mainly used when the mold parting 
line is actually on an important surface and must 
be removed by sanding or filing. “Cutting” is 
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also used to remove scratches, or when an inferior 
surface must be taken off. 

“Buffing” is used to restore the lustrous surface 
after handling the molded parts during finishing 
operations. In general, there is only the problem 
of removing finger marks, etc. This operation 
usually can be accomplished without the use of a 
buffing or polishing compound. 

Wheel speed for “cutting” and “buffing” op- 
erations is an important factor. The best average 
peripheral speed is 6000 feet per minute. Too 
high a speed can cause difficulties, particularly 
on irregular contours where the high centrifugal 
force will not allow the wheel to form itself to the 


contour of the part unless great pressure is ap- 
plied. 


121 





Why Not “TUMBLE” 
into Higher Profits? 


Recent developments in precision barrel finishing have widened 

its application and made it an important and economical method 

of obtaining low micro-inch finishes. This article gives examples 
of how and when the process can be used to advantage 


TODAY, selection of manufacturing processes to 
obtain low micro-inch finishes economically is 
not a simple task. While modernization and im- 
provement of machines and methods have tended 
to lower costs, increases in overhead and labor 
rates have largely consumed the dollars saved. 
When a smooth finish is specified, it is important 
that the process engineer choose both the meth- 
ods and sequence of operations which will im- 
part the desired finish at a minimum cost. 

Generally, a series of operations is necessary to 
obtain the required finish. Each operation, how- 
ever, adds to the piece cost, especially those dur- 
ing the early stages of machining which produce 
the basic shape of the part. Repeated operations 
tend to multiply these costs. 

In choosing a method to produce a low micro- 
inch finish, it is wise to consider the costs in- 
volved in machining the surface. In Table 1 the 
costs of reducing surface roughness in several ma- 
chining steps are compared. Obviously “over- 
machining” parts is an expensive luxury. 

When a fine surface finish is specified for ma- 
chined parts that must be in intimate con- 


ROBERT E. EARL, Technical Director 
Roto-Finish Co., Kalamazoo, Mich. 


tact, the prime purpose is to reduce friction and 
wear. For example, the surfaces of bearings and 
rotors which are to be operated under heavy 
loads should be smooth enough so that irregu- 
larities will not penetrate the lubricating oil film 
and permit metal-to-metal contact. The surfaces, 
however, should not be made so smooth that they 
will not hold or maintain an oil film and thus 
cause friction. 

On self-aligning bearings, proper surface fin- 
ish is more important than close dimensional tol- 
erances. Close tolerances cannot be held if during 
the running-in period the surface irregularities 
of the bearings are worn off, causing a dimen- 
sional change. The relationship between different 
dimensional tolerances and the range of surface 
finishes suitable for working to these tolerances 
is given in Table 2. 

The use of barrel finishing often results in sav- 
ings both to manufacturers who employ succes- 


Fig. 1. Part for a sand-cast bronze plier before and after barrel finishing. 
Duration of process was unnecessarily long and costly due to deep marks left 
by previous belt-grinding operation. 
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Fig. 2. Typical screw-machine part (left) having a 

surface roughness of 35 micro-inches is compared 

with an identical work-piece (right) that has been 

barrel-finished to improve surface, round edges, 
and blend tool marks. 


sive machining operations to produce fine finishes 
and to those who have high hand-polishing costs. 
The cost saving realized is derived from bulk 
loading and processing of parts, and a reduction 
of direct labor costs. Barrel finishing, however, 
must be intelligently combined with other op- 
erations to take the full advantage of the econ- 
omy it offers. A few examples will illustrate this 
point. 

In Fig. 1 a bronze sand-cast plier part is shown 
both before and after a long barrel-finishing op- 
eration. The problem here was to improve the 
surface of the casting and produce a smooth 
bright surface while blending in the marks left 
from a prior abrasive-belt grinding operation to 
remove the gate and flash. In addition, there were 
certain dimensional limits for the radius on the 
nose end of the plier. 

To produce a smooth surface on this part, the 
metal had to be removed to the level of the deep- 
est belt mark. A coarse-grit belt (approximately 
40 grit) was employed to grind off the flash. The 


Table 1. Comparative Costs of Improving Surface 
Finishes by Multiple Machining Operations 





Reduction in 
Surface Roughness, 
Micro-Inches 


Comparative 
Cost 





Operation 1 
Operation 2 
Operation $ 
Total Cost 


500 to 200 
200 to 80 
80 to 8 

500 to 8 


belt marks produced were deeper than the ir- 
regularities in the sand casting, and therefore, the 
part had to be processed longer than necessary 
to give the cast surface the proper smoothness. 
In the example, the grinding has been carried to 
the point where the allowable limits on the nose 
radius have been approached, if not exceeded. 
Even with long processing, deep belt marks are 
still very much in evidence. 

If a finer-grit belt had been used, the barrel- 
finishing operation could have produced the de- 
sired surface improvement in a much shorter, 
more economical operation, and without produc- 
ing an excessive radius. The cost of the long 
(forty-hour) cycle was relatively high (about 
5 cents per piece), but 80 per cent of this cost 
was due to the necessity of blending in the belt 
marks. If a finer belt had been used, a smooth 
bright surface could have been produced on each 
piece for less than 1 cent. 

For many years, screw-machine parts have 
been processed in bulk economically in barrel- 
finishing machines. A typical part, shown at the 
left in Fig. 2, was machined to a surface rough- 
ness of 35 micro-inches and then barrel-finished, 
as seen at the right. This was done to improve 
the finish still further while blending in tool marks 
and generating radii. The barrel-finishing opera- 
tion cost 0.2 cents per piece. Additional machin- 
ing operations to produce the same results would 
have cost approximately four times as much. 

The refrigeration compressor rotor shown in 
Fig. 3 was processed by another method which 
produces low micro-inch surface finishes and 
holds close tolerances. While not, strictly speak- 
ing, barrel finishing, this process was developed 
through experience gained in working with spe- 
cial barrel-finishing machines. In this case, 0.003- 
inch radii had to be formed on the slots in the ro- 
tor head—without changing the rotor dimensions 
or roughening the finish on the bearing surfaces 
or the rotor. The part was processed in an eight- 
spindle Roto-Matic machine at savings of more 
than $200 a day. 

During the operation, rotor heads exhibited a 
maximum dimensional change in width of 
0.00005 inch, and a reduction in surface rough- 


Table 2. Surface Finishes Suitable for 
Working to Various Tolerances 





Dimensional Tolerances, 


Surface Roughness, 
Inch 


Micro-Inches 





Below 0.0002 
0.0002 to 0.0005 
0.0005 to 0.0020 
0.0020 to 0.0050 
0.0050 to 0.0100 


Below 8 
8 to 16 
16 to 32 
32 to 64 
64 to 250 
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ness of from 17 to 8 micro-inches on the periph- 
ery. In addition, the rotor bearing surfaces were 
also improved and the oil groove deburred. Max- 
imum eccentricity of the rotor heads was 0.00002 
inch. 

The roller shown in Fig. 4 is from a spherical 
bearing which had a ground surface finish of 10 
to 12 micro-inches that was reduced to 2 to 3 
micro-inches by a newly developed precision 
barrel-finishing process. The cost was less than 
9 cents per pound, which means a per piece cost 
of from 0.5 to 6 cents, depending on the size of 
the roller. A lapping operation to produce the 
same surface would cost approximately five times 
more. Where lapped finish tolerances are not 


Fig. 4. The spherical-bearing 
roller seen at the right has 
been barrel-finished, reducing 
the surface roughness from 10 
to 12 micro-inches to 2 to 3 mi- 
cro-inches. Part at left is as it 
appears before the operation. 


Fig. 3. Refrigeration compres- 
sor rotor before and after proc- 
essing by a special barrel-fin- 
ishing technique. The edges of 
slots in the rotor (right) were 
rounded, the surface finish was 
improved, and the oil groove 
was deburred. 


required, a barrel-finishing operation can produce 
surfaces equivalent to lapped finishes at lower 
costs. The shape and tolerances developed during 
the last machine grinding operations are main- 
tained, since no more than 0.00005 inch is re- 
moved. Bearings with this finish perform better 
than those which have only been ground. 

Finishes in a range from 6 to 10 micro-inches 
can be produced easily and economically in a 
barrel-finishing process. Stainless-steel jet blades 
have been processed to blend the leading and 
trailing edges and simultaneously produce a fine 
(6-micro-inch) matte surface having very little 
reflectivity. These cases illustrate the wide appli- 
cation of precision barrel finishing. 


MACHINERY, January, 1960 





Band Saws Provide 


New Manufacturing Approach 


Difficult-to-hold jet-engine parts now are easily and 
economically “segmented” from forged ring blanks 


A TEAM of two band-sawing machines plays a 
key role in processing turbine exhaust strut cov- 
ers at Pratt & Whitney Aircraft’s Southington, 
Conn., plant. Four different covers are produced. 
They are made of heat-resistant steel-AMS 5645 
and 5735—and consist of complex angles and 
radii. All have one or more mounting lugs. Front 
and rear views of one of the covers appear in 
Fig. 1. 

Several manufacturing methods were consid- 
ered initially. Cutting the covers out of a solid 
billet was prohibitively wasteful of machine time, 
labor, and valuable material. Investment casting, 
while eliminating those objections, was not suffi- 
ciently accurate. Forged blanks appeared to be 
the answer, even though they required several 
difficult milling operations which also presented 
holding problems. 

Realizing that all four exhaust strut cover 
styles could be considered geometrically as seg- 
ments of true figures of revolution, it was decided 
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to slice the blanks from forged rings. Integral 
flanges in the forgings provide the material for 
the lugs. The advantages of this method: The 
forging dies for a ring are simpler than the dies 
required for individual blanks. While the work 
is still in the form of a ring, much of the roughing 
and finishing can be done by turning—generally 
a less expensive machining method than milling. 
Furthermore, the segmenting and the notching 
(the removal of the excess stock on the lugs) 
can then be done inexpensively and rapidly by 
band sawing. 

After forging, the inner and outer contours of 
the ring are machined on vertical turret lathes. 
Segmenting and notching operations follow, as 
can be seen in the heading illustration. A close-up 
view of the segmenting appears in Fig. 2. Both 
band saws are DoALL Contour-matic machines, 
equipped with Demon high-speed steel blades. 

Although one of the main advantages of band 
sawing is the simplicity of the fixturing, it was 
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decided to design a fixture that would be as 
rugged and as foolproof as possible. For that rea- 
son, the fixture completely constrains the rings 
in the area adjacent to the saw cut, and locates 
them positively, independently of the operator's 
judgment. 

The three major parts of the segmenting fix- 
ture consist of two blocks and a baseplate. One 
of the blocks fits the external contour of the ring; 
the other, the internal contour. The baseplate is 
mounted on a wedge-shaped riser so as to pro- 


Fig. 1. Front (left) and 
rear views of one of the 
four styles of turbine 
exhaust strut covers now 
band-sawed from a large 
forged ring. 


Fig. 2. The first band- 

saw operation consists 

of cutting the ring into 

segments. On the table 

can be seen the segment 

removed by the initial 
two cuts. 


duce the desired angle of cut. An arbitrary ref- 
erence plane through the cover appears on all 
operation sheets. Tooling balls in the fixture ori- 
ent it to this plane. The block fitting the internal 
contour is mounted on a slide so that the ring can 
be locked in a viselike action between it and the 
block fitting the external contour (which is 
fixed). 

Since the flanges around the periphery are 
wide and thin, they have to be constrained rig- 
idly during the cut. If the fit between the exter- 
nal-contour block and the ring were made close 
enough to hold the thin flanges, there would then 
be the possibility of sticking or jamming. For this 
reason, the slots for the flanges have ample clear- 
ance, and a set of equalizing clamps holds each 
flange rigidly during the cut. The handwheels 
used to tighten the elamps can be seen on the 
fixture in Fig. 2. 

On the baseplate is a work-stop that governs 
the width of the segments cut from the ring. The 
stop is designed as a slide, to permit its with- 
drawal for the initial cut and also to permit each 
segment to be extracted from the fixture following 
sawing. To lead the fixture, the internal-contour 
block is swung out of the way. The fixture is 
bolted to the table, which is power-fed. 

Following the segmenting, the large hole re- 
quired in the strut cover is drilled. A smaller hole 
is also drilled (and later cut away) for locating 
the cover during subsequent processing. The ref- 
erence plane passes through the centers of these 
two holes. 
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Fig. 3. In the second band-saw operation, the excess 
flange material around the lugs is removed. Fixture is 
free on the table, and has four sawing positions. 


The other band saw is now used to notch out 
the excess material from the flanges. Later the 
flanges are milled to close tolerances, forming 
the lugs seen on the cover in Fig. 1. A view o? 
the notching operation is shown in Fig. 3. One ot 
the notched covers appears in the foreground on 
the table. 

Separate fixtures are used to notch the two 
sides of the cover. Each consists essentially of a 
yoke and block between which the cover is held. 
(A cap-screw threaded in the yoke passes through 
a clearance hole in the block.) The block is fas- 
tened to side plates that rest on the table of the 
band saw. These plates are dimensioned to give 
the fixture four sawing positions, each position 
locating one cut. 

Since the fixture is free on the table, carbide 
guides have been incorporated in it to prevent 
cutting the work except where desired. A backup 
bar is bolted to the table, so that the power feed 
can be utilized to advance the work during the 
notching. 

Once the lugs have been subsequently milled, 
the outside contour of the strut cover is blanked 
out on a 50-ton press. All surfaces then are hand- 
blended together. 





Refractory Materials Applied by Plasma Flame 


Application of high-temperature materials by 
the plasma-flame-spray technique is no longer a 
laboratory curiosity. That this technique has 
graduated to a versatile industrial tool was dem- 
onstrated recently when the Metallizing En- 
gineering Co., Inc., of Westbury, N. Y., put one 
of its commercial plasma-flame-spray guns 
through its paces. Although temperatures ranging 
from 10,000 to 15,000 degrees F. are adequate for 
normal spraying of such high-temperature mate- 
rials as aluminum oxide, tungsten, and tungsten 
carbides, steady temperatures up to 30,000 de- 
grees F. can be maintained. Despite the ex- 
tremely high temperatures involved, the sprayed 
work remains comparatively cool. 

Plasma may be defined as a gas that has been 
heated until electrically dissociated. It joins 
solids, liquids, and gases to be known as a fourth 
state of matter obeying none of the existing gas 
laws. It is not simply a hot gas, but one to which 
an entirely new set of rules apply. 
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Within the gun are two nonconsumable, 
water-cooled electrodes: the inner electrode is 
pencil shaped; the outer electrode is the circular, 
inner end of the nozzle. Almost any inexpensive 
polyatomic gas—preferably nitrogen to which has 
been added from 5 to 10 per cent hydrogen—is 
heated by the formed, direct-current electric arc 
in a confined space and under pressure. The gas 
is thus ionized to form the plasma within the 
nozzle. Spray powder, suspended in a carrier gas 
(same as plasma gas), is fed into the nozzle from 
an external tube and enters the plasma flame be- 
yond the arc. 

It should be emphasized that the plasma 
flame is not the arc. The arc is confined within the 
nozzle and does not leave the gun. Long nozzle 
life can be expected as the arc never actually 
touches the outer electrode. This is accomplished 
by the flow of nitrogen through the gun. The 
high-velocity plasma gas surrounds the arc, 
pinching it within the nozzle. 
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The properties and new applications of 


materials used in the 


Titanium-Carbide Tool Bits 
for Machining 


Titanium-carbide tool bits, with a dense and 
very fine-grained structure that is composed of 
a uniform dispersion of titanium carbide in a 
metal binder of nickel and molybdenum, have 
been developed by the Ford Motor Co., Dear- 
born, Mich. The steel-cutting grades, used for 
semifinish and finish machining, have a hardness 
range of 90 to 93 Rockwell A. The material has 
the following nominal composition: titanium car- 
bide, 80 per cent; nickel, 10 per cent; and molyb- 
denum, 10 per cent. 


Nonwoven Scratch-Free Fabric for 
Dusting Precision Instruments 


A nonwoven, scratch-free fabric designed to 
pick up and hold dust has been introduced to 
industry by Minnesota Mining and Mfg. Co., 
900 Bush Ave., St. Paul 6, Minn. Called “Scotch 
Brand Dusting Fabric No. 550,” this thin rayon 
type material can be used to collect dust several 
times without losing its effectiveness. It is made 
of extra-long rayon fibers, bound together with a 
synthetic, odorless, unifying resin which in use 
does not leave any sticky or oily deposits on the 
dusted surfaces. The fabric is available in 12-inch- 
wide by 30-yard-long rolls, each of which pro- 
vides sixty individual dusters. 


Resin-Bonded Quartz Sheet with 
High Heat Resistance 


A material with high heat-resistant properties 
has been developed by Cordo Molding Products, 
Inc., 230 Park Ave., New York, N. Y. Called 
“Resin Bonded Quartz Sheet,” it is a combination 
of reinforced plastics and ceramics. More specifi- 
cally, it is composed of finely divided particles of 
fused quartz bonded together with Cordo Pyro- 
preg resin and includes a small percentage of 
glass or other fibers which are included to give the 
sheet good handling properties. Recommended 
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mechanical industries 


for use as a facing on a laminate of standard 
Pyropreg reinforced plastic, it should find use as 
an ablation-resistant material in the rocket and 
missile field. 


Abrasion-Resistant Plastic-Coated 
Strip Steel in Coils 


The availability of highly decorative, abrasion- 
resistant, plastic-coated strip-steel coils has been 
announced by Enamelstrip Corporation, subsid- 
iary of National Steel Corporation, Grant Build- 
ing, Pittsburgh 19, Pa. Called “Miracoil,” it makes 
available to end-product manufacturers a contin- 
uous coil, predecorated steel which may easily be 
fed into end-product manufacturing equipment. 

The material may be subjected to the same 
end-product forming operations as uncoated steel. 
It may be obtained predecorated in any pattern 
that can be photographed, such as wood grains, 
leather, marble, and any color special-effect pat- 
terns. The strip material is unaffected by most 
acids, chemicals, oxygen, and industrial fumes 
and is highly resistant to abrasion. The coils are 
available in widths up to 32 inches but will soon 
be available in 48-inch widths. Uses include the 
manufacturing of home appliances, furniture, 
electronic equipment, and many other items. 


Organic-Acid-Based Soldering Flux 
for Industrial Use 


A line of fluxes known as “Blackstone Soldering 
and Tinning Fluxes” is currently being marketed 
by Blackstone Corporation, Jamestown, N. Y. 
The fluxes have been in use in the Blackstone 
plant for more than four years. Due to its own 
experience in the use of this product, the com- 
pany is able to offer its customers advice and as- 
sistance from a viewpoint not generally shared 
by other flux manufacturers. 

Advantages offered by these fluxes are: non- 
corrosive residue after soldering; noncorrosive 
fumes with the resultant elimination of acid-fume 
damage to stock and equipment—a very signifi- 
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cant problem in many plants; and a highly deter- 
gent cleaning action, as well as safety in prepa- 
ration and use. 


Coiled Tube Rods Available for 
Open-Arc Hard Facing 


Copper-coated tube rods have been made avail- 
able for semi-automatic open-are hard facing by 
Haynes Stellite Co., division of Union Carbide 
Corporation, 420 Lexington Ave., New York 17, 
N. Y. “Haynes” 90, 94, 4560, and Nickel-Manga- 
nese, “Hascrome,” and “Haystellite” tube rods are 
supplied in the 7/64-inch-diameter drawn size 
in convenient coils. 

The tube rod contains an internal flux to make 
open-are deposition possible and insure a sound, 
slag-free deposit. The copper coating helps pre- 
vent rusting, makes feeding easier, and provides 
better electrical contact through the welding 
head. As much as 15 pounds of 7/64-inch-diam- 
eter alloy rod can be deposited in an hour. 


This epoxy-faced punch is used by Allied Products Corporation, 
Eaton Rapids, Mich., to stamp ambulance roofs. These roofs 
are 68 inches wide, 158 inches long, and 8 inches deep. The 
punch is constructed of a zinc-alloy core faced with 3/8-inch 
thickness (plus or minus 1/8 inch) of an epoxy resin com- 
pounded by Ren Plastics, Inc., Lansing, Mich. 


One-Part Neoprene-Rubber-Based Coating 
for Protecting Surfaces 


A general-purpose, one-part neoprene-rubber- 
based coating that provides chemical, abrasion, 
and weathering resistance for the protection of 
metal, wood, concrete, cloth, and some plastics 
has been made available by the Adhesives, Coat- 
ings, and Sealers Division, Minnesota Mining and 
Mfg. Co., 900 Bush Ave., St. Paul 6, Minn. 

“Coro-Gard 1706 Brand Protective Coating,” as 
it is called, exhibits high adhesion to unprimed 
steel, aluminum, copper, galvanized steel, con- 
crete, wood, and _glass-fiber-reinforced _ poly- 
ester plastics. The coating air-cures to a tough, 
rubbery, protective film that has good resistance 
to the corrosive action of chemicals and fluids at 
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continuous service temperatures up to 120 de- 
grees F. Its use protects against abrasion and 
erosion caused by the flow of liquids containing 
silt and sand. 

The material has been used for protecting 
walls, steel work, tanks, and machinery against 
industrial atmospheres, acids, caustic vapors, 
steam, and moisture, and for protecting materials- 
handling equipment against abrasion. 


Aluminum Silicon Bronze for the 
Making of Valve Parts 


An aluminum-silicon bronze called “Duronze 
708,” which possesses high strength, corrosion 
and wear resistance, good machinability, and 
good fatigue resistance, has been announced by 
Bridgeport Brass Co., Bridgeport, Conn, Its com- 
position is copper, 91.5 per cent; silicon, 1.75 per 
cent; and aluminum, 6.75 per cent. 

In the annealed temper, it has a tensile strength 
of 85,000 psi, a yield strength of 40,000 psi, and 
an elongation of 30 per cent in 2 inches. It re- 
tains its physical properties up to temperatures of 
about 600 degrees F. and resists oxidation and 
scaling better than most other copper-base alloys. 
It is suitable for installations involving low tem- 
peratures such as handling liquid air, oxygen, hy- 
drogen, nitrogen, and other cryogenic applica- 
tions. 


Grinding Wheel Coolant 
that Retards Loading 


A treatment for grinding wheels that retards 
loading and functions as a dry coolant has been 
announced by King Graphite Products, Inc., 
21950 Telegraph Road, Trenton, Mich. “Dri- 
Kool,” as it is called, impregnates the pore sur- 
faces and prevents the chipped metal from grip- 
ping the abrasive and bond surfaces with the 
usual affinity. Burr-free, burn-free dry grinding 
of high-speed steels may be accomplished with 
infrequent dressings. A single treatment is suffi- 
cient for the life of the wheel. 


Stripping Agent for Magnesium 
and Other Metals 


A stripping fluid that quickly attacks and re- 
moves difficult finishes without harmful corro- 
sive effects to the metal product has been an- 
nounced by Beck Equipment Co., 3350 W. 137th 
St., Cleveland 11, Ohio. Called “Epoxystrip 
No. NC-194 (noncorrosive ),” this compound will 
not corrode magnesium, steel, aluminum, brass, 
or any combinations of these metals. It will re- 
move tough modern finishes such as epoxies, poly- 
urethanes, and new acrylics, as well as the con- 
ventional paints, lacquers, and enamels. 
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The treated finish swells, pops loose, and is 
flushed away with water. The metal surface is 
left clean with no removal of, or damage to, the 
bonderizing or phosphate coating. When dry, 
the part is ready for refinishing. The stripping 
agent is used for preparing rejected parts for re- 


finishing and also for removing paint from work- 
holders. 


Tubing Available in a Wide Range 
of Sizes and Shapes 


Square, rectangular, and special-shaped car- 
bon; low-alioy, high-strength; and stainless-steel 
tubing for pressure, mechanical, heat-resisting, 
ornamental, and atomic applications has been 
made available by the Standard Tube Co., 24400 


Carbon, low-alloy, and stainless-steel tubing can be obtained 
from the Standard Tube Co. in shapes such as these. 


Plymouth Road, Detroit 39, Mich. A great variety 
of special cross-sectional shapes is available in a 
broad range of sizes. The tubing has been formed 
from round-tube stock. It has approximately the 
same peripheral dimensions as the original round 
tubing from which it is formed. 

Round-tube dimensions range from 5/8 to 6 
inches O.D. with wall thicknesses from 0.028 to 
0.250 inch for the carbon and low-alloy steel, 
and from 5/8 to 4 3/4 inches O.D., with wall 
thicknesses from 0.028 to 0.165 inch for the stain- 
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less steel. Typical shapes which may be obtained 
are illustrated in the accompanying figure. 


Hydraulic Power-Unit Conditioner that 
Cleans, Conditions, and Lubricates 


A product specially formulated for use in hy- 
draulic power equipment to stop sticking in 
hydraulic valve systems due to varnish-like de- 
posits and friction is being manufactured by 
Gard Products Co., Kansas City, Kan. Called 
“Hydra-Gard,” this additive reduces harmful 
frictional wear and corrosion to allow smoother 
and cooler operation of hydraulic power units to 
assure positive valve action. It is recommended 
for use in road machinery, high lifts, farm trac- 
tors, printing machinery, and other hydraulic 
power equipment. 


Tungsten Coatings that Protect 
Graphite Rocket Nozzles 


Tungsten coatings called “Plasmarc,” applied 
directly to the base metal or on top of undercoat- 
ings by using a “Plasma Arc Torch,” are success- 
fully protecting solid propellant graphite rocket 
nozzles, according to an announcement made by 
the Linde Company, division of Union Carbide 
Corporation, 30 E. 42nd St., New York 17, N. Y. 

The coatings provide protection from high 
temperatures and pressures in exhaust gases and 
hold throat erosion to an acceptable minimum 
even when high-aluminized propellants are used. 


Pipe-Joint and Thread-Sealing Compound 
in Miniature Tubes 


An industrial pipe-joint and thread-sealing 
compound has been made available in miniature 
tubes by the Crane Packing Co., Dept. MY-3, 6400 
Oakton St., Morton Grove, Ill. Each of these tubes 
contains 1 ounce of “Plastic Lead Seal,” as this 
compound is called. 

The compound prevents seizing and galling 
and lasts for the life of the connection—yet allows 
easy disassembly because it remains permanently 
plastic. It is used in a temperature range up to 
500 degrees F. and will withstand pressures up to 
6000 psi. 


Multiple-Purpose Lubricant in 
Tubes for Grease-Gun Use 


A multiple-purpose lubricant offered in tubes 
has been introduced by Pennzoil, South Penn Oil 
Co., Oil City, Pa. The lubricant, called “Pennzoil 
Special Multi-Purpose Lubricant,” is a high-melt- 
ing-point, lithium-base grease which provides 
rustproof security and good adhesion to metal 
under all weather and operating conditions. 
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Machine Tool Builders Discuss 
Manufacturing 


Abroad 


THE ADVANTAGES and disadvantages of man- 
ufacturing abroad, by establishing either wholly 
owned plants or partly owned subsidiaries, re- 
ceived wide attention at the Fifty-Eighth Annual 
Meeting of the National Machine Tool Builders’ 
Association, held at White Sulphur Springs, 
W. Va., November 19 to 21. 

In his President’s Report, Ralph J. Kraut, pres- 
ident and general manager of the Giddings & 
Lewis Machine Tool Co., claimed that as a result 
of increased competition from low labor-cost im- 
ports and a shrinking export market, the Amer- 
ican machine tool industry has begun to move 
abroad. A recent Association survey showed that 
31 per cent of the member companies responding 
had arrangements to produce machine tools out- 
side the United States. Another 16 per cent re- 
ported they did not have such arrangements now, 
but were planning to make them in the future. 

Stating the situation numerically, the Associa- 
tion has been informed that about fifty Amer- 
ican machine tool builders presently have foreign 
manufacturing arrangements; and that these 
same builders represent in the United States more 
than 75 per cent of the domestic capacity. From 
the standpoint of national defense, the implica- 
tions of this trend are alarming, Mr. Kraut con- 
tended. If substantial segments of our aircraft 
or missile capacity were to begin to move abroad, 
he said, the threat to the national security would 
be plain for all to see, and firm steps would un- 
doubtedly be taken to call a halt. But machine 
tools are less dramatic and less spectacular. 

The President's Report, in the main, expressed 
optimism. New orders of metal-cutting type ma- 
chine tools for the twelve-month period ending 
November 30, 1959, came to $465,000,000. This 
was a good recovery from the $281,000,000 total 
for the calendar year 1958. Compared to the 
$519,750,000 total of net orders for 1957 and the 


(Top to bottom) Alan C. Mattison, newly elected president of the Na- 
tional Machine Tool Builders Association; Everett M. Hicks, first vice- 
president; and Francis J. Trecker, second vice-president and director. 
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$924,000,000 total for 1956, the industry is today 
operating at 50 per cent of “normal.” 
Supplementing Mr. Kraut’s remarks was an 
address, “The Advantages and Disadvantages in 
Making Manufacturing Arrangements Abroad,” 
and a panel discussion, “How to Manufacture 
Abroad.” The address was given by J. Delano 
Hitch, Jr., president of Dorr-Oliver, Inc. Panel- 
ists included T. Laurence Strimple, president of 
the National Acme Co.; L. W. Scott Alter, presi- 
dent of the American Tool Works Co.; Bruce F. 
Olson, president of the Sundstrand Corporation; 
and James K. Fulks, executive vice-president of 
the Ex-Cell-O Corporation. Walter K. Bailey, 
president, Warner & Swasey Co., was moderator. 
“Are Labor Bosses Bigger than Uncle Sam?” 
was the title of a provocative paper presented by 
William L. McGrath, board chairman of the Wil- 


make a survey, etc., he simply hands him his plate. 
The exhibitor has a recording machine in his 
booth into which he inserts the visitor's plate, and 
which provides a printed record for future fol- 
low-up. Neither the exhibitor nor the visitor has 
to write anything out in longhand. 

Mr. Mclver reported that 129 N.M.T.B.A. 
members have now signed up for exhibit space. 
In addition, twenty-nine nonmember companies 
( publications, oil companies, and others) are go- 
ing to exhibit. Donovan Hall, a new addition to 
the Chicago International Amphitheatre, has 
made possible a 15 per cent increase in exhibit 
space. Furthermore, all member company ex- 
hibits will be located on the ground floor. 

George A. Hawkins, chairman of the Advertis- 
ing and Market Research Committee, and direc- 
tor of market research and sales promotion of the 


(Left to right) Graham E. Marx, treasurer of the Association; Grayson M. Stickell, secre- 
tary; and John F. Herkenhoff and Hayward A. Gay, new directors 


liamson Co. In criticizing the Labor-Management 
Reporting and Disclosure Act of 1959, he claimed 
that in the main the broad immunities and privi- 
leges of organized labor remain unchanged. 
Unions, he said, should be made subject to the 
antitrust laws, just as corporations are; they 
should have to abide by the same rules as do cor- 
porations in regard to political campaign contri- 
butions; and unions and their members, like any 
other citizens, should be subject to the enforce- 
ment of existing state and local legislation con- 
cerning lawlessness and violence. 

“Inquiry Timesaver” plastic plates will speed 
requests for manufacturers’ catalogues and other 
literature at the 1960 Machine Tool Exposition, 
claims Donald H. McIver, the Association’s Ex- 
position Committee chairman and vice-president, 
industrial sales, Ex-Cell-O Corporation. Each 
visitor who so desires will obtain a plastic plate 
bearing his name, title, company, and address. 

When a visitor to any booth wants the exhibi- 
tor to send him literature, have a salesman call, 
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Brown & Sharpe Mfg. Co., presented the awards 
for the Association’s 1959 Advertising Competi- 
tion. Judging was held in Detroit last September. 
There were 224 entries, submitted by fifty-two 
member companies. 

Officers elected for the 1959-1960 Association 
year are: president, Alan C. Mattison (president 
of the Mattison Machine Works); first vice-pres- 
ident, Everett M. Hicks (vice-president and 
general manager of Norton Co.); second vice- 
president, Francis J. Trecker (president of the 
Kearney & Trecker Corporation ); treasurer, Gra- 
ham E. Marx (vice-president and general man- 
ager of the G. A. Gray Co.); and secretary, Gray- 
son M. Stickell (president and general manager 
of the Landis Machine Co. ). 

New directors elected were Mr. Trecker; John 
F. Herkenhoff (president of the Minster Machine 
Co.); and Hayward A. Gay (vice-president of the 
Cincinnati Milling Machine Co.). Ludlow King 


was re-elected executive vice-president of the 
N.M.T.B.A. 
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ELECTROSLAG WELDING 


an economical method 
of joining thick sections 


ELECTROSLAG WELDING is an arcless proc- 
ess in which an electric current flows from one or 
more continuously fed, consumable electrodes, as 
seen in Fig. 1, through a pool of molten slag to 
the work. The resistance of the slag to the flow of 
current creates a high heat which melts both the 
filler electrode metal and the adjacent parent 
metal, resulting in their coalescence as a weld. 
Because of the high voltages that can be used 
and the heat produced, the process is particu- 
larly suitable for welding thick sections in a 
one-pass continuous operation. 

An automatic machine, Fig. 2, based on the 
electroslag welding principle, is being intro- 
duced by Arcos Corporation, Philadelphia, Pa. 
This machine, called the Vertomatic, can be 
used to join plates and forgings from 11/2 to 
more than 10 inches thick which can be welded 
in the vertical position. The need for elaborate 
joint preparation, slag removal, and subsequent 
grinding is eliminated and significant savings 
in time and material are provided. 

The machine consists essentially of a tripod 
base, a vertical mast, and a boom, or carriage, 
which automatically moves upward on the mast 


as the weld metal solidifies. Attached to the 
boom and moving upward with it are: one, two, 
or three guides for the consumable electrode 
wire or wires, and two water-cooled copper 
shoes that bridge the gap between the work- 
pieces being joined. The shoes form a dam for 
the deep pool of molten slag and weld metal. 
Also mounted on the boom are a drive mecha- 
nism to oscillate the wire guides between the 
shoes (thus distributing the heat more uni- 
formly), and a control panel for automatically 
or manually controlling the welding operations. 

Holding clamps that position the copper shoes 
against the work-pieces are also attached to the 
vertical moving boom. Each water-cooled shoe 
is made up of three sections, with the two end 
sections free to swing about a vertical axis to 
compensate for any misalignment of the plates 
to be welded. The center section of each shoe 
contains two sensing probes—the top probe 
maintaining a proper slag height by regulating 
the flow of flux from a hopper mounted on the 
boom, and the bottom probe controlling the up- 
ward movement of the boom by means of a 
relay circuit and motor drive mechanism. 


WIRE FEED ROLLS AND OSCILLATING 
MECHANISM MOUNTED ON CARRIAGE THAT 
RISES AUTOMATICALLY AS WELD METAL 


BUILDS UP 


CONSUMABLE 
ELECTRODES 


MOLTEN SLAG 





MOLTEN 
WELD METAL 





WELD METAL 





WATER-COOLED COPPER SLIDES 
CONFINE MOLTEN SLAG AND 
WELD METAL 


PLATES IN VERTICAL POSITION 


Fig. 1. Diagrammatic representa- 

tion of essential elements of elec- 

troslag welding. Plate 2 has been 

cut away to show how electric cur- 

rent flows from the consumable 

electrodes, through a pool of mol- 
ten slag to the work. 


COMPLETED WELD 
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Fig. 2. Vertomatic machine for electrosiag welding consists 
essentially of tripod base, vertical mast, and boom which 
automatically carries the welding equipment upward. 


A transformer is provided for each electrode 
wire to be used. The speed at which wires are 
fed from coils held in reels determines the cur- 
rent used. Two kinds of wire may be used: solid 
wire which requires a deoxidizing flux fed from 
the hopper as needed, or a flux-cored wire. Weld- 
ing is currently being done with 1/8-inch- 
diameter wires, but experiments are being con- 
ducted with larger diameters. 

Edges of the work-pieces to be joined need 
only to be cut squarely for any type of weld— 
butt, T-joint, or inside fillet. A light grinding of 
the edges is advisable to allow the shoes to slide 
smoothly along the faces of the work-pieces. 
Alignment and maintenance of the gap between 
the two work-pieces (which is a minimum of 
l inch) is achieved by tack welding the legs of 
one or more large U-shaped members to the 
faces of the work-pieces opposite the wire guides. 

Welding is initiated in a U-shaped starting 
tab that is tack-welded to the bottom edges of 
the parts, with the U-opening straddling the gap 
between the work-pieces. Initial welding is 
the same as submerged arc welding. However, 
as soon as a sufficiently deep pool of molten 
slag is built up there is a transition to the arc- 
less melting electroslag process in which the heat 
required for coalescence ceases to be generated 
by an arc. The resistance of the molten slag to 
the current flow becomes the dominant heat- 
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creating factor. During this start-up period, the 
operator makes the necessary control adjust- 
ments to change the transformer operation from 
constant current to constant voltage character- 
istics. Then the operation is made fully auto- 
matic, with only occasional readjustments nec- 
essary by the operator. Two “run-off” tabs are 
tack-welded to the upper edges of the work- 
pieces—one on each side of the gap—to provide 
a dam for the conductive slag in finishing off 
the weld. 

Vertomatic equipment has also been used to 
make circumferential welds in joining sections 
of a heavy-walled cylinder. In making such 
welds, the copper shoes are designed to fit the 
contour of the cylinder, and they remain in a 
fixed position during welding. The probe cir- 
cuit (which controls the upward movement in 
making longitudinal welds) is connected to rolls 
which rotate the work-pieces. 

A rapid deposition rate is obtained in elec- 
troslag welding. With a single electrode, the 
rate is 35 to 45 pounds per hour. In joining very 
thick plates, where three electrodes can be used, 
this rate would result in a deposit of 105 to 135 
pounds per hour. To fill a nominal joint spacing 
of 1 inch between plates ranging from 3 to 12 
inches thick, welding speeds from 2 to 4 feet 
per hour are indicated. This, plus the fact that 
the process is continuous, results in substantial 
savings in time. 

Material savings when welding heavy plates 
are also significant. Because the process is a one- 
pass operation, slag removal is not necessary 
and expensive material does not have to be 
wasted in making wide gaps. Also, joint prepa- 
ration costs are at a minimum, and there is a 
saving due to the use of less filler metal. There 
is a saving, as well, in flux cost, since electro- 
slag welding consumes only about 5 pounds of 
flux (depending on plate thickness) for each 
100 pounds of weld metal. The method elimi- 
nates the need for any repositioning of the work- 
pieces after welding has started. The tripod 
base of the Vertomatic is mounted on rollers, 
permitting the unit to be moved to the work. 

Most applications of electroslag welding up 
to the present time have been for joining ordi- 
nary mild steel. However, it is believed that the 
process can be used for any weldable materials. 
In fact, it has been reported that the Russians 
have used the method to successfully weld heavy 
sections of stainless and low-alloy steel. With 
proper techniques, there is little distortion due 
to shrinkage after cooling, and no tendency for 
the plates to bend at the joint. Shrinkage in the 


plane of butt welds is limited to about 1/4 inch 
maximum. 
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Applying Sine Curves to Cam Design 


SHERWOOD C. BLISS, Kenmore, N. Y. 


CAMS are often designed to impart simple har- 
monic motion to their followers. This motion, 
which characteristically prevents shock loading in 
many cam applications, is identical to that of a 
slide actuated by a crank rotating at constant 
speed and linked to the slide by an infinitely long 
connecting-rod. The displacement, velocity, and 
acceleration of simple harmonic motion can all be 
represented mathematically by sine or cosine 
functions. 

This article discusses the application of sine 
curves to the design of disc cams having followers 
that move radially with respect to the center of 
cam rotation. Although the motion of cam follow- 
ers is usually along an arc of a circle, the effect 
of this upon the conclusions derived will be neg- 
ligible. 

The equation for displacement of a point in 
simple harmonic motion is 


s = asin (bt + e) (1) 
where 

s is the perpendicular distance, in feet, of the 
generating point from the mid-position of the 
motion, the line B-C in Fig. 1. 

a is the amplitude of the motion in feet—that 
is: the maximum numerical value of s, the 
radius of the crank, and the radius of the 
generating circle from which the sine func- 
tion may be plotted. If S is the rise, in inches, 
of a cam producing simple harmonic motion, 
then 2a equals $/12 or a equals $/24. 


bis the angular velocity of the generating point 
in radians per second. For a crank which ro- 
tates at a constant speed and makes one 
revolution in T seconds, b equals 2n/T ra- 
dians per second. T is sometimes called the 
“periodic time.” In theory, the cams being 
considered are equivalent to a crank that ro- 
tates 2n/2 radians, or 180 degrees, in T sec- 
onds. For these cams, therefore, b equals /T 
radians per second. 


t is the elapsed time, in seconds, since the start 
of the motion. 


e is the angle, in radians, measured from the 


mid-position to the point where motion 
starts. 


The generating point of the motion may be 
considered the center of a roller type cam fol- 
lower. Then, after substituting $/24 for a and 
x/T for b, Equation (1) for the displacement s of 
the follower becomes 


big. . (+ ) 
7-3 = T e 


V rs (G+ ) (3) 
= — cos ({(—-+e), ‘ 
aT \T 


the differential of Equation (2), gives the ve- 
locity V of the cam follower in feet per second. 
Similarly, 


r§ 


@) ana (= +e) (4) 
24 T? T ’ 


the differential of Equation 8, gives a’, the accel- 
eration of the follower, in feet per second per sec- 
ond at elapsed time t. 

In Figs. 1 and 2, the quadrants of a circle are 
numbered and the angles dimensioned counter- 
clockwise according to the general practice in 
trigonometry. The angles are given in both ra- 
dians and degrees. Quadrants numbered 1 and 4 
are the only ones of interest to the cam designer. 
Point m is the point on the generating circle at 
the mid-position of the motion. 

One may wonder why s: (Fig. 1) is not the 
product of a cosine instead of a sine. Actually it 
is, since the value of the sine of an angle between 
1.5 radians (270 degrees) and 2x radians (360 
degrees) is the negative of the cosine of that 
angle less 1.5x radians. 

In both illustrations, t is zero when the generat- 
ing point is 1.5x radians (270 degrees ) in advance 
of the mid-position m. Consequently, the value of 
e in Equations (2), (3), and (4) is 1.52 radians. 
Although the substitution of 1.5% radians for e 
allows the motion to be considered as starting at 
the line E—-F, the ordinates s of the sine curve as 
calculated using Equation (2) still have to be laid 
off up or down from the line B-C through the 
mid-point m. In order for the calculated ordi- 
nates to be laid off from the line E-F, the term 
S/24 would have to be added to Equation (2). 
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Fig. 1. Here ordinate (s;) of a 
sine curve is determined from a 
point on the generating circle in 


| =180° the fourth quadrant. 


























Fig. 2. Ordinate (s2) is obtained 

from a point in the first quadrant 

of the generating circle. Only 

quadrants 1 and 4 concern the 
cam designer. 
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With the substitution of 1.5” radians for e, 
Equation (4) becomes 


rS . rit E ss 
a' "=? sin (= - 1.52 (o) 
24 T? 1 


The cam designer is often interested in the 
maximum acceleration. This occurs at the start of 
movement when t is zero. Setting t equal to zero 
reduces Equation (5) to 


r?§ 
@' mas ( ” ae on ) \ 1 
24 T° 


This equation shows that the maximum accel- 
eration depends solely upon the values of S and T. 

It should be noted that Equations (1) to (6) 
give the values of s, V, and a' in feet. Equation (2) 
can be changed to give the length of the ordinates 
(y) of a cam-follower curve in inches by substi- 
tuting x for t and L for T where 

L is the length of the cam-follower diagram 

(Fig. 3) in inches, and 


S 
0.411 — (6 
T? 
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x is the distance in inches from a point on the 
cam-follower curve to that end of the dia- 
gram where the follower motion (rise of 
cam ) starts. 


After these substitutions, Equation (2) be- 


comes 
| Ses xox 
y= sin + Lin 
2 L 


Ordinates (y) of the cam-follower curve given 
by this equation are measured up or down from 
what has been termed the mid-position—the line 
B-C in Fig. 3. This can also be called the “pitch 
line” of the cam-follower curve. 

The sole purpose of transforming Equation (2) 
is to obtain one which will give the relationship 
between the length L of the cam-follower dia- 
gram and the maximum slope of the cam-follower 
curve. The differential of Equation (7), dy/dx, is 
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the tangent of angle A, the slope of the cam-fol- 
lower curve: 


o ated we (= = +15 8 
"= 7L°™ L Sn) (8) 

Amax, the maximum slope of the cam-follower 
curve, occurs at the middle of the curve—where x 


equals L/2. At this point 


(F+15 — 
L Sn) = 2 


The cosine of 27 radians, or 360 degrees, is one; therefore 
at L/2: 


rS S 
= 1.5708 ] (9) 


tan Ama: = ‘ 


L = 1.5708 S cot Awe: (10) 


The radius (r) of curvature of a curve can be obtained from 
the equation 


d?y 


® 


becomes either 1.5% (270 degrees) or 2.5% (450 
or 90 degrees). In each case the value of the 
cosine is zero and the denominator in Equation 


(11) becomes one. Thus 


fy r § 


z° 2L? (12) 


tee Ae Ge ae 
"2S 4.93488 


or 


(13) 
By combining Equations (10) and (13): 


S 
r = — (cot Ames)” (14) 
2 

A cam-follower diagram in which S$ is 11/2 
inches and angle Amax is 30 degrees is shown in 
Fig. 3. Length L of the diagram as calculated by 
Equation (10) is 4.081 inches and radius r at the 
ends of the curve as calculated by Equtaion (14) 
is 21/4 inches. Arcs of radius r have been ex- 
tended from both ends of the diagram towards 
L/2 and connected by a straight line tangent to 
them. These lines are drawn lightly on the dia- 
gram. The ordinates of the sine curve shown by 
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A harmonic (sine) cam-follower curve has 
the greatest curvature at the ends—where x equals 
either zero or L. When these values are substi- 
tuted in Equation (8), the term 


wx m 
p* Ln) 








the heavier line were calculated to show how its 
end portions agree with radius r as determined 
from Equation (14). 

For many years it has been the practice to lay 
out a sine curve on a cam-follower diagram from 
a generating circle as shown in Fig. 3. This is a 
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slow procedure. The following alternate method 
is sufficiently accurate: 

Radius r is first calculated on a slide rule and 
ares of this radius are drawn at each end of the 
diagram. A line at the desired angle A is then 
drawn through the intersection of a line at L/2 
and line B-C and is connected to the arcs with a 
French curve. 

On an actual disc-cam layout, the “pitch line” 
B-C in Fig. 3 becomes an arc of a circle (B’-C’ 
in Fig. 4). In addition, radius r will become 
greater than 2 1/4 inches at the start of the cam 
rise and less at the end. This last effect is of spe- 
cial importance whenever the follower movement 
S or the angle which subtends the rise is small. 


The slope at angle Amax can be termed the 


“angle of action.” It is the only cam element 
which does not change when the diagram is trans- 
ferred to the cam layout. Some designers have 
considered 30 degrees to be the upper limit for 
angle Amex for harmonic-motion cams. 


measured from line G-H can be calculated by the 
equation 


y' = = (1 +s8in J) 


where 


] is the “equivalent angle” obtained by dividing 
the “equivalent 180 degrees of harmonic mo- 
tion” into the same number of divisions as is 
the length L of the diagram or the angle B 
which subtends the rise of the cam on the 
cam layout. 


Since the sine curve is symmetrical it is gen- 
erally only necessary to calculate half as many 
equivalent angles as there are divisions. For ex- 
ample, if twenty divisions will give the required 
accuracy, only ten “equivalent angles” need be 
calculated. It is convenient to compile the values 
of J and (1 + sin J) as shown in the accompany- 
ing table. 


Fig. 3. Cam-follower diagram of a disc cam hay- 
ing a rise (S) of 1 1/2 inches. The maximum slope 
(Amax) is 30 degrees and occurs at (L/2). Line B- 
C may be termed the “pitch line” of the diagram. 





Before the cam layout (Fig. 4) can be made, 
the ordinates of the cam-follower curve must be 
determined. Use of line G-H as a base from 
which to measure these ordinates is convenient 
for both the machinist in setting up to mill a cam 
and the toolmaker in producing a master cam. 

It is often advantageous, for instance, to first 
turn the blank of an experimental cam to the lar- 
gest finished diameter. The periphery is then 
available as a convenient reference surface from 
which to work. Knowledge of the ordinates as 
measured from the line G—H facilitate this 
method. If desired, the ordinates may be reversed 
end for end so that E-F can be used as the base 
line. 

Ordinates (y') of the cam-follower curve as 


Fig. 4. Cam layout (not full size) based on the dia- 
gram shown in Fig. 3. To prevent interference at 
the high point of the cam, radius (r,) should be 
greater than the radius (F) of the roller follower. 
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MACHINERY’S REFERENCE SECTION 


The first ten ordinates, beginning at the start 
of the rise, and measured from base line G—H, are 
calculated directly by Equation (15). Ordinates 
for the last ten divisions are found by subtracting 
the ordinates of symmetrical points on the curve 
from the rise S. The seventeenth ordinate, for ex- 
ample, is equal in length to the rise § minus the 
third ordinate. 

This method was used to plot the cam-follower 
curve in Fig. 3. Since these calculations will have 
to be made eventually, the time to make them is 
when the follower diagram is in the process of 
being plotted. 

The cam layout illustrated in Fig. 4 is based 
upon the cam-follower curve in Fig. 3, but is not 
shown full size. Arc B’-C’, subtended by angle B, 
is actually 4.081 inches long and has a radius Rw. 
This is the “pitch line” of the cam layout. Angle 


Table that Facilitates Calculation of 
Sine Curve Ordinates 





Ordinate 


“Equivalent Angle’ J 
Numbers 


Degrees 1+ sin J 





0 and 20 90 
1 and 19 81 


2.0000 
1.9877 
1.9511 
1.8910 
1.8090 
1.7071 
1.5878 
1.4540 
1.3090 
1.1564 
1.0000 


2 and 18 72 
3 and 17 63 
4 and 16 54 
5 and 15 45 
6 and 14 36 
7 and 13 27 
8 and 12 18 
9 and 11 9 

10 0 





B is 45 degrees and subtends the rise of the cam. 
Radius Rm is given by the equation 


_ 180 L 


57.296 L 
Ry = —_ 


— 7 
and R,, the radius of are G’—H’, is given by 


, , 8 _ 87206L | 8 
Ro = Ru 2 _ B - 9 


By combining Equations (10) and (17) 


R, = ~ (90 cot Amax + 0.5B) (18) 

R. as calculated by Equation (18) is 5.946 
inches. Since the radivs F of the cam-follower 
roller is 1 inch, the outside radius R- of the cam is, 
therefore, 4.946 inches. On the cam layout, the 
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maximum “angle of action,” Amax, is 30 degrees— 
exactly the same as that for the cam diagram 
(Fig. 3). The radius of curvature re at the high 
end of the cam layout equals r. minus F, the 
radius of the roller. 

When the diagram is transferred to a cam lay- 
out the 2 1/4-inch radius r in Fig. 3 is affected in 
two ways. First, the ordinates are laid off from arc 
G’-H’ having a radius Ro. The effect of this is to 
increase the curvature of the cam-follower curve 
at point H on the cam layout. On the other hand, 
the spacing of the ordinates along the arc G’-H’ 
is greater than that of the ordinates in Fig. 3. 
Such increase in spacing flattens out or decreases 
the curvature of the cam-follower curve, an effect 
which becomes less and less as the curve ap- 
proaches the are B’-C’. 

The cam designer, however, is interested in the 
curvature at the high point of the cam. The rela- 
tion of this curvature to F, the radius of the 
follower roller, will determine whether or not 
“cam-contour interference” will be encountered. 
(Interference occurs when r, is less than F.) 
Equation (13) gives the relationship between the 
radius r of curvature of the cam-follower curve 


and L and S. 


An equation for r. is derived in the following 
manner: 


B 


B degrees = —— 
57.296 


radians 
Let L, be the length of the are G’—H’. Then 


Lo = | A ym pa meee | 
57.296 


ey 
L.? = (R. a) 
57.296 


(21) 


Let r: be the radius of curvature corresponding to 
rin the cam diagram but as modified by the in- 
creased length L. of are G’-H’. By substituting 
these values in Equation (13), 


(ss) 
57.296 


4.93488 


(R,By? 
16,2008 


By combining Equations (18) and (23), 


S (90 cot Amax + 0.5B)" 


4 
16,200 (24) 


This equation can be used to determine the 
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change in the radius r (Fig. 3) caused by the dif- 
ference between the length of L (Fig. 3) and Lo, 
the length of the arc G’—H’ in the cam diagram 
(Fig. 4). 

Curvature is defined as the reciprocal of the 
radius or 1/r. To find the curvature 1/r. at the 
high point of the cam-layout curve, the curvature 
of the arc of radius r; must be added to the curva- 
ture of the arc G’-H’ or 1/Ro. 


(25) 


This verifies the fact that the effect of laying 
out the ordinates from arc G’-H’ of radius Ro is 
to increase the curvature of the cam-follower 
curve at H. 


By substituting the values of R. and r from 


Fig. 5. Chart showing relationships between cam 

rise (S), angle (B) subtending the rise, radius (R.) 

and radius (r,) of harmonic-motion cams having a 
30-degree maximum “angle of action” (A,,.;). 





Te 
inches 
/ 


Re 
inches 
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Equations (18) and (24) in Equation (25), 


ee 16,200 a Oe Tee os 
ro $ (90 cot Amas + 0.5B)? | S (90 cot Amax + 0.5B) 


(26 
Therefore ) 


S (90 cot Amax + 0.5B)* tm 
"° ~ 16,200 + B (90 cot Amax + 0.5 B) 





(27) 


Radius r. (Fig. 4) as calculated by Equation 
(27) is 1.974 inches. In comparison, r in Fig. 3 is 
2 1/4 inches. The radius r. on the cam layout is, 
therefore, 0.974 inch. : 

A derivation similar to that for Equation (27) 
can be used to obtain an equation for rv: 

Let rz be the radius corresponding to r in the 
cam diagram but as modified by the reduced 
length of arc subtended by angle B at radius Ro. 
Then, since the arcs of rz and R» (Fig. 4) are op- 
posite in curvature, 


biggest (28) 
Me: FS. eee 
The equation for rp corresponding to Equation 
(27) for r. is 


S (90 cot Amax — 0.5B)? 


n=: ———— (29) 
16.200 — B (90 cot Ama: — 0.5B) 





Radius ry as calculated from this equation is 
2.617 inches. 

The curve in Fig. 4 (not shown full size) was 
carefully laid out to scale from calculated ordi- 
nates. Agreement between this curve and the end 
radii r. and r» also calculated is apparent. 

A chart is plotted for a maximum angle of ac- 
tion of 30 degrees in Fig. 5. Any radius Ro less 
than that determined from the chart will result 
in a greater angle. Similarly, a larger radius will 
result in a smaller angle. 

The sloping line which originates at the point 
where R. equals 2 1/4 inches and S$ equals zero 
limits the values of R» to a minimum of 2 1/4 
inches. That is, the smallest radius on the result- 
ing cam will be 2 1/4 inches minus the radius F 
of the cam-follower roller. Values of r, shown on 
the chart indicate the conditions that exist when 
S and B are small. For cams within this range, Ro 
can be calculated from an equation derived by 
combining Equations (18) and (27) and com- 
pleting a square, 





R, = V 64,800Sr, Ps (Br)? ro (30) 
2B 2 
It is a frustrating experience to encounter “cam- 
contour interference” after spending some time 
in laying out a cam. This may be avoided by a 
few minutes’ use of a slide rule. 
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New England Firm 


Combines 
Machine Building and 


Instrument Making 


ONE SMALL but important member of New 
England’s bustling electronics and instrument- 
making community plays a dual role as a builder 
of machiine tools and as a components supplier 
to the missiles and aircraft industries. The com- 
pany, located in Norwood, Mass., is the Atlantic 
Instrument Corporation, a subsidiary of American 
Electronics Inc. As a tool builder, its prod- 
uct is a line of automatic precision boring, turn- 
ing, and facing machines. (See MAcHINERY, Sep- 
tember, 1959, page 212, and November, 1959, 
page 170. ) 

The other side of the coin shows the company 
developing and manufacturing gyro spin motors, 
gimbal assemblies, torsion tubes and rods, gear 
trains, servo-amplifier blocks and manifold sub- 
assemblies, variable-geometry controls, and sim- 
ilar “hardware.” Typical of the close-tolerance 
work involved is the boring of bearing-support 


holes for a gimbal assembly. The operation ap- 
pears in Fig. 1. It is performed on one of Atlantic 
Instrument’s own machines—one of a battery of 
eleven “Unimatics” in the shop. 

The four bearing-support holes, 0.250 inch in 
diameter, are spaced radially at 90 degrees near 
one end of the stainless-steel work-piece. The tol- 
erance, both on hole diameter and on alignment 
of opposing holes, is plus or minus 0.0002 inch. 
A surface finish of 16 micro-inches is specified. 
In a preparatory step, the holes are drilled under- 
size (0.242 inch). 

When brought to the Unimatic, each work- 
piece is cradled in a square ground steel block. 
( These can be seen to the left of the headstock in 
the illustration. ) The blocks are located on a per- 
manent magnet attached to an angle-plate carried 
on the machine table. Each of the holes is bored 
separately by indexing the block on the magnetic 
chuck. The holes in all work-pieces in a lot are 
rough-bored to 0.249 inch by a carbide tool held 
in an adjustable head. Then the head is reset and 
the holes are finish-bored to 0.250 inch. Still 
nested in their respective blocks, the work-pieces 
subsequently undergo a grinding operation. 

In the plant’s near-sterile “white room,” Fig. 2, 
axial alignment of the gimbal holes is checked 
with balance beams and a level. Calibrations 
along the beams indicate the amount of any 
unbalance. 


Fig. 1. (Above) Nested in its block, a gimbal’s four bearing- 
support holes are bored successively. Machine's integral 
granite base holds key to its accuracy. 


Fig. 2. (Left) The 0.0002-inch tolerance on hole alignment is 
checked by balance beams and a level in the “white room.” 
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Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Cam Produces Motion on Alternate Revolutions 


L. Kasper, Philadelphia, Pa. 


A conventional plate-cam was used on a ma- 
chine producing a wire product to operate a form- 
ing press. The press had to be actuated once 
during each revolution of the driving shaft. A 
subsequent product change necessitated an altera- 
tion in the operating cycle of the cam—it was now 
required to operate the press twice during one 
revolution, then to remain at rest during the next 
revolution. The accompanying illustrations show 


the design and operation of a cam which pro- 
duced the desired movements with no alterations 
being required on the machine. 

Cam body A, Fig. 1, is in the shape of a disc 
having an integral hub on its front face. The cam 
is keyed to shaft B and rotates in the direction in- 
dicated by the arrow. Two studs C pass through 
the disc and are free to rotate. Welded to them 
are curved bars D which act as cam lobes. Com- 


Fig. 1. Cam bedy (A) carries two moving cam-bars (D). This design imparts two movements 
to lever (F) during one revolution, followed by one revolution at rest. 
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Fig. 2. During the active revolution, follower (G) rises along cam-bar (D), 

View W, then forces it to pivot for the downward movement, View X. On 

the next trip around, the upended cam-bar passes over the follower and is 
returned to its original position, Views Y and Z. 


pression springs E apply sufficient frictional re- 
sistance to the studs to prevent movement by 
centrifugal force. Lever F, which operates the 
forming press, carries follower-roller G and is 
held against the cam by a spring (not shown). 

Operation of the cam is illustrated in Fig. 2. 
At W, cam-bar D is in the same position as in 
Fig. 1, but the entire cam has rotated 90 degrees. 
Stud C and roller G are now on the same center 
line, bar D having caused the roller to rise and 
operate the press through lever F. The cam con- 
tinues to rotate, as at X, and spring tension on 
lever F overcomes the frictional resistance of stud 
C, forcing bar D into the position shown. When 
the other lobe of the cam comes into position this 
action is repeated, so that two movements of the 
lever are produced, 180 degrees apart, in one 
revolution of shaft B. 

No movement of lever F is produced during 
the next revolution of the shaft. This is because 
the leading ends of the cam-bars have been lifted 
from the hub of disc A and now pass over roller 


144 


G, as shown at Y. As the cam rotates further, 
and the roller passes the center line of stud C, 
cam-bar D is forced to pivot as at Z—thus being 
returned to its original position (Fig. 1). In this 
manner, each two-revolution cycle of the cam 
produces two movements of lever F,, followed by 
a rest period of 540 degrees. 

There may appear to be an undesirable feature 
in the design of this cam in that there would be 
a rapid drop of roller G on the falling side of bar 
D (View X, Fig. 2). This, however, does not oc- 
cur. Due to the fact that the outer surface of the 
cam-bar is on a rising angle (View W ), downward 
movement takes place almost immediately after 
the center of stud C passes the center of roller G. 

Outer surfaces of the cam-bars may be con- 
toured to produce almost any conventional rise 
and fall pattern. Their inner surfaces must be 
so dimensioned that there will be sufficient clear- 
ance for the passage of roller G, and that full 
closing of the leading ends will be assured when 
the roller exits from beneath them. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Induction Gage Measures Shaft Diameter During Grinding 


M. M. Barasu and P. L. B. Ox_ey, Manchester, England 


Continuous measurement of the diameter of a 
shaft being ground is possible with the gage 
shown diagrammatically in the accompanying il- 
lustration. The device is a Russian development. 
It has no moving parts or electrical contacts, and 
works on the principle of a transformer with vari- 
able air-gap inductance. 

Anvils A of the gage rest against shaft B being 
ground, The included angle of the anvils with 
the work, 2), is 30 to 40 degrees. Inductance 
pickup C, built into the body of the gage, consists 
of two windings (supply circuit S and measuring 
circuit M ) and a magnetic core which is open on 
one side. 

As the diameter of the shaft de- 
creases, the distance from its surface 
to the core of the pickup also de- 
creases. For a decrease in shaft di- 
ameter from D to d, the distance 
changes correspondingly from L to l. 

From the geometry of the diagram, 
d D-d D 
L-lo-4+—— --= 


2 2 sin y 2 


D—-d 1 sin y 
L-Il - 
( 2 )( sin ¥ ) 


thus if 2) — 30 degrees, 
L—Il=1.44(D — 4d) 


and if 2) — 40 degrees, 
L —l =0.96 (D — d) 


Voltage induced in the secondary 
winding (measuring circuit M) is a 


As the shaft is reduced in diameter, the dis- 

tance between its surface and the core of the 

pickup decreases, causing a change in the 
voltage of the measuring circuit. 
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function of the size of the air gap between the 
work and the core. 

The measuring circuit M is connected to a 
scale-reading instrument E having 150 divisions. 
Each division represents 0.2 micron (0.000007 
inch) or more, as required. When grinding has 
reduced the shaft diameter to proper size, the 
wheel is retracted either manually or automati- 
cally. In the latter instance, a relay is incorpo- 
rated in the measuring circuit. 

The anvils are made of tungsten carbide. Since 
the pressure on each is only 150 grams, wear is 
insignificant. Arm F is fixed on the grinding ma- 





chine table, and provides a swivel support for 
the gage. 

If several diameters have to be ground, a gage 
can be provided for each one, the pickups in each 
being independently adjustable. Setting can be 
performed with two master work-pieces tempo- 


rarily held between the machine centers, one 
representing the upper limits of the tolerances, 
and the other, the lower. All pickups are, as a 
rule, adjusted to give the same reading for the 
lower-limits master. The air gap should not be 
more than 0.0006 inch for the lower limits. 


Simplified Corner-Draw and Pinch-Trim Die 


Water L. Sten, Kenosha, Wis. 


The forming of large, seamless pan-shaped 
parts of a square or rectangular contour can 
usually be accomplished in a combination draw 
and trim die. If the part is shallow enough to be 
drawn in one stroke, a single die combining draw 
and pinch-trim features will successfully produce 
the part in one press operation. Pinch trimming 





is necessary because of the ragged and uneven 
edges resulting in the areas where drawing occurs. 

The combination draw and pinch-trim die here 
illustrated differs from one of conventional de- 
sign in that it is inverted to simplify stripping of 
the large-size part A from the punch B. In use, a 
straight rectangular blank, previously sheared to 





Die that forms the sides, and draws and pinch-trims the corners of a large but shallow, pan-shaped part. 
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length and width, is positioned in the die by 
means of three adjustable stops C, the blank 
being indicated by the broken line in plan view 
of the die. The ends are formed and the corners 
drawn by the pinch-trim punch members D and 
E, and the end and corner form-blocks F. Form- 
ing of the sides is accomplished by punch B and 
side form-blocks G. Pressure-pad H and coil 
springs J serve to retain the work-piece flat 
against the punch during the operation. On the 
up stroke of the ram, the work-piece is removed 
from the punch by five strippers K. The die is 


constructed on a standard back-post die set L. 

Chips are produced during the pinch-trimming 
operation and must be removed after each press 
stroke. To do this, an air line M was installed at 
the front of the die. One end of this pipe was 
plugged, and a series of outlet noles was drilled 
at the proper locations to permit a jet of air to 
blow all the chips from the die. To free the oper- 
ator’s hands and speed up chip removal, a foot 
type air valve was installed and connected to the 
air line with a rubber air hose and a quick-con- 
nect type coupling N. 


Fixture Problem Solved with Novel Vise Jaws 


F. A. Apams, Dayton, Ohio 


A sharp, V-shaped edge had to be form-milled 
on the work-piece here illustrated. Although a 
tolerance of plus or minus 0.002 inch was re- 


Special vise jaws that facilitate a milling 
operation on a yoke-shaped part. 
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quired for the 0.046- and 0.062-inch dimensions, 
the distance between the center of the two holes 
and the inner center surface of the yoke-shaped 
parts could differ from the nominal dimension by 
plus or minus 0.010 inch. To compensate for this 
variation, special mill-vise jaws incorporating a 
floating member were designed as shown and at- 
tached to a standard mill vise for the production 
of these work-pieces. 

Floating member A is equipped with a pair of 
bushings B and slides freely along guide rods C. 
These guide rods are a press-fit in the stationary 
jaw D, but can slide in bushing E pressed in the 
movable jaw F. A block G, which is attached to 
the stationary jaw with screws and dowels, sup- 
ports the bottom edge of the center portion of 
the work-piece H on a precision-ground surface 
J. In addition, two round locator pins K are se- 
cured in floating member A to support and posi- 
tion the work-piece by means of the holes. Mem- 
ber A is cut away to provide clearance for block 
G and the dimensions X are made sufficiently 
large to permit easy loading and unloading of 
the work-piece. The milling cutter L is positioned 
as shown. 

Tapped holes are provided in each of the spe- 
cial jaws for securing them to the jaws of a mill 
vise. Many variations of this arrangement may be 
devised for holding similarly shaped parts re- 
quiring the machining of surfaces having close 
horizontal and vertical tolerances. 


U. S. metalworking plants managed a reduction 
of about $5,000,000 in fire losses the past year, 
according to a report just released by the Na- 
tional Fire Protection Association. Total cost of 
fire damage and destruction to manufacturing fa- 
cilities came to just under $23,000,000 in 1958, 
against a figure of about $28,000,000 for the pre- 
vious year. 
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SHOP KINKS — 


Grooves machined in adjustable parallels help to position 
wires for measurement of internal splines. 


Modified Adjustable Parallel 
Holds Measuring Wires 


H. J. Gerser, Stillwater, Okla. 


The use of measuring wires or rolls will permit 
the accurate gaging of internal splines and gears. 
A problem involved in their use, however, is how 
to support the wires tightly while the measure- 
ment is being made. A standard adustable par- 
allel will eliminate this difficulty if modified to 
have a seating groove along each of the two op- 
posed edges as illustrated. 

Since such parallels are usually made of cast 
iron, either a vee or a cylindrical groove can 
easily be milled into each edge surface. The 


Accuracy of the squaring 
gage on a shear can be 
checked by making four 
banked cuts around a piece 
of sheet stock in the se- 
quence shown. Gage error 
will be multiplied three- 
fold at the corner between 
the first and last cuts. 


grooves will hold the wires in alignment when 
the parallel is expanded to seat them tightly 
in the spline and while the micrometer meas- 
urement is taken. Several modified parallels of 
various proportions will facilitate gaging a wide 
range of sizes of splines and gears. Care must 
be taken to mill the seating grooves perfectly 
parallel. 


Quick Check for Shear Gage Setting 


BUCKLEY SULLIVAN, Shaker Heights, Ohio 


Whenever the blade in a squaring shear is 
changed or the machine gibs adjusted, it is ad- 
visable to check the position of the squaring 
gage. One method of doing this is to make an 
initial setting with a carpenter's square. Four 
cuts are then taken along the edges of a piece 
of sheet steel as illustrated, always banking the 
previously. cut edge against the squaring gage. 
The original size and shape of the checking 
blank are of no importance. 

If any out-of-squareness exists in the gage 
setting, this error will be magnified threefold 
at the corner between the first and last cuts. 
The included angle at this corner is measured 
with a protractor. A reading in excess of 90 de- 
grees indicates that the gage is set at an angle 
smaller than 90 degrees; a smaller reading indi- 
cates a gage setting larger than 90 degrees. 

In the example shown at the left in the illus- 
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tration, the final reading was 96 degrees—6 de- 
grees over the desired angle. This denotes a 
gage error of 2 degrees on the acute side, or a 
gage setting of 88 degrees. 

An error in the opposite direction is shown 
at the right in the illustration. Here, the corner 
between the first and last cuts measures 84 de- 
grees—6 degrees under the desired angle. Again 
a gage-setting error of 2 degrees is indicated, 
but this time it is on the plus side, or 92 degrees. 


Work-Positioner for the Lathe 
FRANK L. RusH 


It is often necessary to hold flat work-pieces 
on the faceplate of a lathe or in a four-jaw chuck 
for machining. While positioning these parts, the 
lathe operator must simultaneously juggle such 
equipment as clamps, chuck wrenches, and par- 
alleJs. With the device here illustrated, work can 
be held flat against a faceplate or chuck and can 
be positioned in relation to the center axis of the 
lathe. This arrangement frees the mechanic's 
hands for clamping the work-piece. 

The work-positioner consists of three basic 
parts which should be made for the lathe or job 
at hand. Body A is bored to fit snugly over the 
tailstock center B and is secured in place by two 
set-screws. A slot is cut in the body to guide the 
support bracket C, which is adjustable vertically. 


The bracket is held in position by means of a 
washer and a cap-screw that fits into a threaded 
hole in back-plate D. Four cap-screws secure the 
back-plate to body A. 

In operation, the work-positioner is first se- 
cured to the dead-center by means of the two 
set-screws. Then the support bracket is set to 
the desired distance from the tailstock center, 
and firmly held in position by tightening the 
cap-screw. Next, the work-piece E is placed on 
the support bracket. With the tailstock clamped 
to the lathe bed, the tailstock spindle is ad- 
vanced until the work-piece is pressed and held 
in position against the chuck or faceplate. After 
the part is securely clamped, the tailstock is re- 
tracted and the work-piece can be machined. 


oO — oO 


Instructional Models of 
Pneumatic Die Cushions 


Working, instructional models of a new, uni- 
versal pneumatic die cushion are being offered 
to trade schools, technical schools, and research 
laboratories by the Dayton Rogers Mfg. Co., 
Minneapolis 7, Minn. The models are of actual 
size and cut away to show the principle of opera- 
tion. These die cushions are made in various sizes, 
developing from 1 to 500 tons ring holding pres- 
sure and can be used on any size power press. 
The instructional display models can be had free 
of charge upon request of engineering depart- 
ment of the educational institution. 


Device that holds and positions fiat lathe work against a chuck or a faceplate. 
The lathe operator's hands are free to clamp the part. 


—$$ 7 ——_T ™, 
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SHINY NOSE—A mandrel 

for the Nike Hercules nose cone is 
tracer-ground on a Bullard, at 
Douglas Aircraft, Charlotte, N. C. 
The grinding wheel, kept tangent to 
the surface, has a line contact and 
thus combines fast stock removal 
with smooth finish. 


METAL FLOW—at 

Pratt & Whitney Aircraft, 

East Hartford, Conn., this 

giant Lodge & Shipley 

Floturn machine, reportedly 
the largest of its kind, 

turns out one-piece, weld-free 
rocket and missile cases. 
Vertical design permits work 
to move upward unobstructed 
as it is formed. 

Machine flows cylindrical shapes 
with diameters to 80 inches, 
lengths of more than 20 feet, and 
walls as thin as 0.015 inch. 
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TOOTH CUTTER—A practice 
in electric-motor making 

to stamp out laminations is used 

by Black & Decker, Towson, Md., 

to notch teeth in saw-blade blanks. 

The work is supported on a fixture 

which indexes automatically in time 

with the press cycle, notching 

each tooth in succession. 











FERROUS SCHOOLHOUSE— (Below left) First operation 

in the sheet-steel assembly line at the Calcor Corporation, 

Huntington Park, Calif., where schools of all-steel modular construction 
are being pioneered. The galvanized sheet here is sheared to width 

for a wall panel. (Right) Later, the sheet is formed in 

a series of press-brake operations. Stamped louver 

is for ventilation. Structures use double panels 

to form a 3 1/2-inch-thick wall equal in 


insulating value to a 12-inch masonry wall. 
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M ACHINERY’S 
ROBLEM CLINIC 


Mathematical problems in shop work and tool 
design submitted by readers of MACHINERY 


Edited by HENRY H. RYFFEL 


Calculating a 
Milling Cutter Dimension 


WituaM W. Jounson, Cleveland, Ohio 


In the design of a special milling cutter it was 
required to find the dimension x from the data 
given in Fig. 1. 

So.ution: (Using Fig. 2) 
1. b = 0.069 cot 41° = 0.069 X 1.1504 = 0.0794 
m = 0.062 + b = 0.062 + 0.0794 = 0.1414 


(3)'= @) + G2) (G) -0-90 


(<) = (m — x)? tan? 41°; or 
2 


x (1 — x) = (m*? — 2mzx + 2?) tan? 41°; or 
(1 + tan? 41°) x? — (1 + 2m tan? 41°) z + m? 41° =0 


Substituting m = 0.1414 and tan? 41° = 0.7557 from (2) and 
(4), respectively, 
5. 1.7557 x? — 1.2137 « + 0.01511 = 0 
6. Equation (5) may be solved by using the standard quadratic 
formula, 

—b = Vb? — 4ac 

caine acme 

1.2137 — V/1.2137? — 4(1.7557) (0.01511) 
re I OE ie 

1.2137 — V/1.4731 — 0.1061 

Oe 3.5114 

1.2137 — V/1.3670 
ae 
1.2137 — 1.1692 0.0445 
~ $5114 «3.5114 
0.0127 inch. 


Fig. 1. (Top) Data from which dimension (x) on a special 
milling cutter is to be calculated. 


Fig. 2. (Bottom) The distances (b) and (m) shown are 
needed in the solution to determine dimension (x). 
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Talking With 


Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


A Boy Asks a Question 


A letter from a reader of this page—a high- 
school boy of eighteen preparing for college— 
asks how best to plan to become a sales engineer. 
“What subjects shall I take and how and where 
do I get started?” 

Of course this timely letter deserved a reply. 
But the letter itself poses questions vital to every 
sales manager concerned with the growth and 
increased competence of his department. 

We have reason to be alarmed by the dwin- 
dling number of engineering graduates interested 
in industrial-equipment marketing as a profes- 
sion. 


One reason for this is a misconception of what 
constitutes equipment marketing and sales engi- 
neering. In the popular mind, machinery is 


bought and applied by the user. The salesman in 
this field is often looked on only as a smiling face 
to link buyer and seller. Few people realize that 
marketing includes much more selling, and sales 
engineering, more than persuasion and order 
handling. Many have been surprised to learn 
that marketing takes a major part in determining 
what and how much equipment is to be built, 
and that the sales engineer often acts as a profes- 
sional consultant in applying machinery. 

The sales executive today must estimate the 
number of employes needed tomorrow to provide 
for growth. He also determines qualitative needs, 
for there are many instances of failure due to an 
unbalance of talents in an organization. Too much 
engineering and too little business skill, or vice 
versa, have handicapped many an organization. 

But any attempt to get adequate manpower is 
blocked without a new supply of men who en- 
vision opportunity in distribution and sale, and 
have a hankering to get into it. 

In scattered instances management has done 
a lot to publicize the character of machinery 
selling and the opportunities it offers. But with 
a steady increase in the branches of engineering 
work, a lot more should be done. Space technol- 
ogy, electronics, and a score of fresh activities 
attract young engineers. 

Few engineering students realize the position 
marketing and selling technical products holds in 
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our economy. Its importance increases as product 
diversity grows. More than ever salesmen must 
be able to coordinate many types of equipment. 

The categories of research, design, and produc- 
tion usually attract young engineers more than 
sales. Since they concern things and operations, 
the young candidate can picture himself at work 
on the job in these fields. But the image of sell- 
ing we get as a child is not in harmony with the 
exact and practical conceptions of engineering. 
Too commonly in the mind of the student engi- 
neer, the sales engineer is merely an affable, well- 
dressed person carrying a brief case and well- 
filled wallet. 

If you incline to doubt that we still spread this 
impression, just listen to a typical recruitment 
representative describe sales when he visits the 
technical school. The same sketchy and superfi- 
cial description is true of much career literature 
we hand out to the student candidate. 

Since there is a real need to explain equipment 
marketing and sales engineering as career oppor- 
tunities, let us cite some steps to take. 

Check what you are doing to inform engineer- 
ing graduates about careers in machinery mar- 
keting and sales engineering. Do you describe 
the work and emphasize its importance, scope, 
and demands upon resourcefulness? Do you show 
that it is rewarding? 

What sort of literature do you have available 
dealing with engineering sales work as a career? 
Is this material carefully distributed? 

Besides promoting career opportunities within 
your own department, what is being done collec- 
tively through professional societies? The engi- 
neering societies incline to shun that which is 
commercial, and marketing and sales associations 
avoid discussing engineering applications. 

A lot is yet to be done to inform teachers and 
students of the opportunities for young men in 
technical selling. Too much credit cannot be given 
to the National Machine Tool Builders’ Associa- 
tion and the American Machine Tool Distributors’ 
Association for what they do now to enlighten 
and train. Still broader organized effort will bring 
big returns. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Ex-Cell-O Numera-Trol Ultra-Precision Contouring Machine 


An electronically controlled, ul- 
tra-precision grinding, turning, 
and boring machine capable of 
performing very complex opera- 
tions has been introduced by the 
Ex-Cell-O Corporation, Detroit, 
Mich. The main-slide and cross- 
slide of this Style 922 Numera- 
Trol contouring machine are con- 
trolled in increments of 25 mil- 
lionths of an inch, whether oper- 
ated automatically through the 
tape-control system or by a manual 
control during setup. To achieve 
such exceptional accuracy the 
main-slide and cross-slide ways of 
the heavy, well-ribbed machine 
bed are hand-scraped to surface- 


plate accuracy. Precision roller 
bearings, individually matched to 
within a few millionths of an inch 
and operating in oil, are incorpo- 
rated in both the flat and V-ways. 
Similar precision is built into the 
slides themselves. The cross-slide 
weighs just under 1000 pounds, 
yet a pressure of only 5 1/2 pounds 
is necessary to overcome static 
inertia and only 5 pounds is re- 
quired to maintain steady move- 
ment. 

The lead-screws are recirculat- 
ing-ball type antifriction screw- 
and-nut assemblies, supported at 
both ends in preloaded ball thrust 
bearings. Parallelism of the slide 


ways is checked by an optical flat 
that is accurate to 1 1/2 millionths 
of an inch. The optical flat is 
checked periodically by the United 
States Bureau of Standards. 

The new machine, Fig. 1, 
utilizes the well-proved concept 
of building-block construction, its 
versatility being considerably 
enhanced by interchangeable ma- 
chining units. A typical group of 
components produced on one 
of these Numera-Trol machines 
is shown in Fig. 2. The precision 
turning and boring unit, Fig. 3, 
is self-contained except for the 
hydraulic power drive. When the 
machine is set up using this unit, 


Fig. 1. Numera-Trol contouring machine developed by Ex-Cell-O Corporation set up for producing hemispheres 
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SHOP EQUIPMENT 








material-handling appliances recently introduced 


Fig. 2. Typical group of components machined 
on Ex-Cell-O Numera-Trol 


super-precision boring and turning 
may be accomplished. The pre- 
cision grinding assembly, Fig. 4, 
is also a self-contained building- 
block unit, readily interchangeable 
with the boring and turning unit. 
The mounting of this unit on the 
main-slide permits accurate tem- 
plate grinding and similar opera- 
tions. 

The custom-built precision spin- 
dle of the turning and boring 
head is driven by a_ variable- 
delivery hydraulic motor. This mo- 
tor, seen adjacent to the front of 
the spindle body in Fig. 3, drives 
the spindle through a direct belt 
or through the reduction-gear unit 
shown. When turning the outside 
diameter or boring the inside di- 
ameter of hemispheres, the cutting 
speed is maintained at a constant 
rate by varying the spindle speed 
hydraulically to suit the changed 
conditions. Such an arrangement is 
essential in order to realize the 
super precision for which the ma- 
chine is designed. 

The unique reciprocating grind- 
ing head is capable of grinding 
extremely accurate template con- 
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Edited by Freeman C. Duston 


tours and similar complex forms 
on flat stock. When used in con- 
junction with a rotary attachment 
mounted vertically on the cross- 


Fig. 3. Custom Ex-Cell-O turning and boring 
spindle with work-piece 


slide, the grinding of circular cams 
is possible. 

A special heavy-duty Ex-Cell-O 
precision spindle is mounted hori- 


Fig. 4. Ex-Cell-O reciprocating grinding unit with automatic 
wheel dresser. This unit is interchangeable with turning and 
boring heads used on machine shown in Fig. 1 





zontally at the front of the grind- 
ing head and driven from the rear 
by a 2-hp motor. The spindle is 
designed to reciprocate in a verti- 
cal plane, riding on pre-loaded 
ball bearings moving on two 
parallel guide bars. The recipro- 
cating movement is power-oper- 
ated and the length of stroke is 
adjustable. 

Wheel dressing is provided for, 
either manually or as a_ periodic 
function controlled by the tape. 
The dresser is mounted directly to 
the rear of the grinding wheel on 
special precision roller bearing 
ways, adjusted for a no-play con- 
dition. The dresser may be ad- 
vanced toward the wheel manu- 
ally or hydraulically in increments 
ranging from 0.0022 to 0.0002 
inch, 

In the wheel-dressing opera- 
tion, the normally reciprocating 
grinding wheel-spindle is brought 
to the center position of its stroke 
and hydraulically clamped. The 
dresser-slide then feeds forward 
by the amount to be dressed. After 
dressing, the main-slide is auto- 
matically advanced to compensate 
for the reduced wheel size. The 
grinding cycle is then resumed 


when called for on the tape. 
When dealing with precision 
machining of an exceptionally high 
order, it is essential that the ma- 
chine operate at a constant tem- 
perature of 72 degrees F. Heat 


from the electronic equipment 
contained within the tape-reading 
cabinets is effectively removed 
from the work area by ducts and 
the hydraulic power unit is water- 
cooled. Under these conditions it 
is possible to hold work tolerances 
of 0.0001 inch in routine produc- 
tion of templates and 0.0002 inch 
in contour-boring and turning op- 
erations. 

Before commencing any tape- 
controlled cycle it is necessary to 
zero-in the slides to a predeter- 
mined start position. This is read- 
ily accomplished. Each slide is 
equipped with a hardened stain- 
less-steel scale. Each scale is a 
replica of a scribed master meas- 
ured and certified by the U. S. 
Bureau of Standards to 0.0001-inch 
maximum error over its entire 
length. Measurements are obtained 
through a direct-reading optical 
vernier, a spiral reticle providing 
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simple visual measurement to 
0.0001 inch. Machining may com- 
mence when each slide is brought 
to zero start position. 

Two rows of electronic count- 
ing tubes are provided on the con- 
trol panel. During machining each 
row indicates numerically the re- 
spective dimensions by which the 
slides are removed from the start 
position. By movement of the hand 


knobs at the lower left of the 
panel, it is possible to advance or 
retract either slide by increments 
of movement ranging from one 
tenth of an inch to 25 millionths 
of an inch. It is thus possible by 
simply dialing 25 millionths, to 
cause the 1 1/2-ton main-slide to 
advance or retract by just this 
amount. 


Circle Item 565 on inquiry card 


Light-Reflection Unit for Optical Projectors 
Provides Surface Illumination 


The Jones & Lamson Machine 
Co., Springfield, Vt. has an- 
nounced a light-reflection unit for 
all its FC-14 and TC-14 optical 
comparators. This device has been 
developed to provide surface il- 
lumination for the inspection of 
parts by reflection. It is designed 
to produce the maximum amount 
of reflected light, regardless of the 
surface finish of the part being in- 
spected. Even superficial surface 
scratches can be checked accu- 
rately. The device can also be used 
with excellent results for deep-hole 
inspection, as shown in the illus- 
tration. 

A front surface, spherical re- 
flector adds at least 55 per cent 
to the effective light given by a 


1200-watt lamp. The entire unit is 
externally mounted. All heat is dis- 
sipated before entering the opti- 
cal system of the comparator. A 
Pyrex, heat-resistant lens in the 
reflection unit prevents breakage 
due to shock. Depth of focus of up 
to 0.100 inch can be obtained and 
the image does not change size 
during focusing. 

This is a high-intensity unit and 
is not limited to low magnification 
projection lenses. In fact, even 
metallographs can be taken, at 
50, to determine the depth of 
carbonization and grain structure. 
The new unit can be installed 
either at the factory or on ma- 
chines already in the field. 


Circle Item 566 on inquiry card 


Jones & Lamson optical comparator equipped with surface-illumination 
unit for inspection by reflection 
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Sheffield Instrument for Measuring Temperature 
of Precision Parts and Gage-Blocks 


A portable electrical instrument 
that measures the temperature of 
precision parts, gages, instruments, 
and machines, as well as the sur- 
rounding air, with respect to a ref- 
erence temperature and which in- 
dicates minute temperature devia- 
tions on a meter, is available from 
the Sheffield Corporation, Dayton, 
Ohio, a subsidiary of Bendix Avia- 
tion Corporation. Known as the 
“Tele-temp” temperature-measur- 
ing instrument, this equipment 
measures the deviation of tempera- 
ture at five separate points of in- 


errors caused by temperature vari- 
ations in making precise measure- 
ments. One of its uses is to meas- 
ure the precise difference between 
the temperatures of the dimen- 
sional standard used to set up the 
inspection instrument and the part 
being inspected. 

Five copper-alloy (constantan) 
thermocouples with magnetic base 
serve as the temperature pickup 
units. One, an air-junction thermo- 
couple, measures the temperature 
of the ambient air around the 
work-piece or instrument while the 


; 
j 
as 


quest for either centigrade or 
Fahrenheit measurements to suit 
special requirements. 

A rotary switch on the face of 
the temperature-reference control 
unit enables the operator to select 
the desired thermocouple. The 
temperature-indicating meter has 
three available temperature ampli- 
fications and ranges to permit 
measuring fine, medium, and coarse 
temperature variations. The nom- 
inal amplifications and ranges sup- 
plied with the instrument are: 
High—1 degree C. = 40 divisions. 
Scale range 1.25 degree C.; Me- 
dium—1 degree C. = 20 divisions. 
Scale range 2.50 degrees C.; and 


(Left) Sheffield “Teletemp” temperature-measuring instrument setup for measuring temperature and size of master 
ring. (Right) ““Teletemp” instrument with indicating meter 


spection independently at the turn 
of a dial. Deviation at each tem- 
perature-detection point is read on 
an accurate indicating meter as 
plus or minus within a temperature 
limit range of from 1/10 to 1/40 
of a degree. 

The instrument is designed for 
use in the gage laboratory, inspec- 
tion room, or shop to indicate 
when parts are “cooled out,” that 
is, reached temperature stability, 
or to eliminate-or minimize the 
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others are placed on the elements 
to be sensed such as the work- 
piece, gage-block, inspecting in- 
strument or machine. Each thermo- 
couple has a 10-foot insulated 
lead. The thermometer is cali- 
brated in 100 divisions per degree 
between the range of 19 degrees C. 
to 21 degrees C. One degree centi- 
grade is equal to approximately 
31/2 inches on the thermometer. 
Other temperature-range __ ther- 
mometers are available upon re- 


Low—1 degree C. = 10 divisions. 
Scale range 5.00 degrees C. 

The meter scale is equilinear 
each side of zero center. The 
“Teletemp” instrument is supplied 
with a calibrated chart that shows 
the precise temperature deviation 
to the meter reading of each of the 
thermocouples provided with the 
instrument. 

The setup (shown at left in the 
illustration) is for measuring the 
temperature and size of a master 
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ring. The “Teletemp” instrument 
measures the precise difference be- 
tween the temperatures of the di- 
mensional standard used to set up 
the inspection instrument and the 
part being inspected. It also meas- 
ures the temperature of the am- 
bient air and the inspection instru- 
ment, which in this case is an 
Accutron internal measuring in- 
strument. At the right is shown a 
Sheffield “Teletemp” temperature- 
measuring instrument with indicat- 
ing meter, the temperature-refer- 
ence control unit having a precision 
thermometer in a cold junction, 
and five thermocouples, one of 
which is an air junction. 
Circle Item 567 on inquiry card 


Pangborn Heavy-Duty 
Blast-Cleaning Barrel 


A heavy-duty Rotoblast blast- 
cleaning barrel having a capacity 
of 15 cubic feet has been an- 
nounced by the Pangborn Corpo- 
ration, Hagerstown, Md. This bar- 


Heavy-duty Rotoblast blast-cleaning barrel announced by 
the Pangborn Corporation 
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rel is designed to provide the 
first heavy-duty type barrel of 
medium size for cleaning large 
castings weighing up to 500 
pounds each. It will handle a batch 
load of 2700 pounds and is avail- 
able with standard controls or in 
semi- or completely-automated 
types. The unit incorporates a 30- 
hp Rotoblast wheel which delivers 
50,000 pounds of abrasive per hour 
for rapid cleaning at low cost. The 
interior has “wear-resist” steel 
plates as standard equipment. 
These long-wearing, super-tough 
alloy-steel plates are said to last 
up to 100 times longer than mild- 
steel plates, insure low mainte- 
nance costs, and require less down 
time for parts replacement. 

The rugged, close-fitting slat 
type work conveyor incorporates 
new design refinements that make 
it virtually jamproof and quiet- 
running. Conveyor tension is 
quickly and easily adjusted from 
outside without dismantling or 
unloading. Should the conveyor 
jam while running in either direc- 


tion (blasting or unloading), an 
automatic torque arm immediately 
disengages the shaft-mounted re- 
ducer drive and stops the work 
conveyor until the jam is cleared 
and the torque arm manually en- 
gaged. 

The blast cabinet is con- 
structed of welded steel plates, 
completely sealed and dust-tight. 
The jamproof, two-piece barrel 
door travels on rollers in labyrinth- 
sealed guides which contain no 
gaskets or rubber seals. The door 
and guides are wider than the 
barrel opening. This eliminates 
damage to the guides during load- 
ing and prevents abrasive from en- 
tering the labyrinth seals. When 
closed, the door is abrasive- and 
dust-tight. 

Circle Item 568 on inquiry card 


Automatic Welding 
Equipment 
Weld wire is fed continuously 


without lag or slowdown at high- 
speed rates by fully automatic CO. 


Welding equipment introduced by Welding Products Divi- 
sion, A. O. Smith Corporation 
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welding equipment introduced by 
the Welding Products Division, 
A. O. Smith Corporation, Milwau- 
kee, Wis. Featured in this CP 
C-OMatic packaged welder is an 
automatic welding head coupled 
with a 100 per cent duty cy- 
cle, 600-ampere constant-potential 
power source. 

The equipment uses small-di- 
ameter wires specifically designed 
for welding mild and medium car- 
bon steels. According to the manu- 
facturer, it provides high-quality 
weld metal, high deposition rates, 
deep penetration, low-hydrogen 


weld metal, visible arc, and re- 
quires no slag removal. It can be 
used for single- and multiple-pass 
butt welds, flat and horizontal lap 


welds, positioned and horizontal 
fillet welds, and circumferential 
butt and fillet welds. 

Completing the equipment 
package are: a heavy-duty, water- 
cooled nozzle with external shield- 
ing for heavy production use; 
three-position mount; and an at- 
tached reel mount for holding 
spooled or coiled wire. 

The 600-ampere, constant-po- 
tential power source provides in- 
finitely variable voltage control 
from 0 to 45 volts. Voltage is set 
by “coarse” and “fine” adjustment 
dials on the front panel. A third 
dial provides five different slopes 
to permit selection of the optimum 
are for each application. 

Circle Item 569 on inquiry card 


Heavy-Duty Bar and Billet Shear 


A heavy-duty bar and billet 
shear has been developed by Ver- 
son Allsteel Press Co., Chicago, 
Ill., which has the capacity for 
shearing 4-inch bars of SAE 5140 
steel having a tensile strength of 
115,000 psi. Its capacity is rated 
at 700 tons, 1.9 inches up at point 
of shear. The production rate is 
32 spm (strokes per minute) with 
a 4-inch stroke at point of shear. 
It will shear billets up to 6 inches 
long at this speed or an 8-inch 
long billet at 25 spm. The weight 
of sheared billets is held to a tol- 
erance of plus or minus 3 ounces. 
Shear-cut length tolerance is plus 
or minus 0.020 inch. Minimum 


lengths that can be sheared are 
75 per cent of the distance across 
flats of round-corner square stock 
or 75 per cent of the diameter of 
round stock. 

The machine is completely au- 
tomatic in operation. It is provided 
with power feed conveyor, length 
gage, outboard support, hold- 
down, and automatic lubrication. 
Adjustments can be made to pro- 
vide for continuous, single-stroke 
automatic, once-automatic once- 
shear-only, and _ inch-shear-only 
operation. Manual operation can 
be selected for the hold-down, 
outboard support, and length gage 
to permit using these accessories 


Verson heavy-duty bar and billet shear 
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without running the shear. The 
shear measures 134 inches in 
height and 204 inches front to 
back by 116 inches right to left. 
It weighs approximately 150,000 
pounds and is of rugged all-steel 
construction. 
Circle Item 570 on inquiry card 


Feeding and Straightening 
Machine 


A combination feeding and 
straightening machine that com- 
bines the features of a roll straight- 
ener with those of an automatic 
feeding machine is announced by 
the Benchmaster Mfg. Co., Gar- 
dena, Calif. This machine is avail- 
able with either one or two 
electromagnetic-drive clutches con- 
trolled by an _ adjustable-feed 
length-measuring “timer.” The 
machine is capable of feeding uni- 
form, controlled lengths of coiled, 
flat, or strip stock, simultaneously 
passing them through a series of 
powered rolls, thus producing flat 


Benchmaster combination feeding and 
phe machine 


stock free of curl or camber. On 
the standard models the timer can 
be set to produce virtually any 
length up to 60 inches at which 
time the drive clutch disengages 
and the timer automatically resets 
itself for a repeat cycle. By adding 
a timer bypass circuit, work of any 
length can be fed. 

This combination feeding and 
straightening machine is available 
in two styles, one having a vari- 
able-speed drive which adjusts to 
the desired feed rate, and the other 
having a fixed-rate feed. Where 


159 





normal aceuracy is required in the 
feed length, the  single-clutch 
model is used. Where feed length 
must be held to a closer tolerance 
the double-clutch unit is preferred, 
since this model eliminates the 
usual feed accuracy difficulties by 


reducing the speed of feed to one- 
seventh of its pre-set speed, just 
before the end of the feed stroke. 
Even greater accuracy can be had 
by using an electric limit switch 
in conjunction with the timer. 


Circle Item 571 on inquiry card 


Snyder Index Machine for Processing Control Arms 


A special trunnion type ma- 
chine tool, which utilizes in-process 
gaging and thread-rolling tech- 
niques to finish both ends of 
forged-steel steering knuckle con- 
trol arms for trucks at a rate of 
144 parts per hour, is announced 
by the Snyder Corporation, De- 
troit, Mich. This six-station ma- 
chine has an index fixture that 
holds two parts in «.ch station. 
Thus, two finished parts are com- 
pleted with each index of the ma- 
chine. Part unloading and loading 
at the first station is done during 
the machining cycle. 

One of the most interesting fea- 
tures of this machine is the gaging 
and thread-rolling operation that 
takes place at the sixth station. The 
diameter of a part on which a 


thread is to be rolled is a very 
critical dimension. If it is too large, 
the thread rolls may be broken. If 
the diameter is too small, a thread 
of insufficient form will be pro- 
duced. For these reasons, an in- 
process gaging operation is incor- 
porated in connection with the 
thread-rolling cycle at the sixth 
station. The thread-rolling func- 
tion is performed by Acme die- 
heads traversed by dual, motorized 
lead-screw units mounted on top of 
each trunnion support. 

Before the threads are rolled, 
hydraulic-cylinder-operated, _ scis- 
sors type toggle mechanisms cause 
air snap gages to check the diam- 
eters of both ends of both parts at 
the sixth station. If the diameters 
of both parts are correct, the 


thread-rolling sequence is initiated. 
If either part fails to pass the in- 
spection check, the machine is 
shut down automatically. 

The station operating sequence 
for the production cycle for each 
part end is as follows: first station, 
unload and load; second station, 
spot-drill, face, and chamfer; third 
station, rough-hollow-mill the 
thread diameter; fourth station, 
finish-hollow-mill a diameter ad- 
jacent to the thread portion; fifth 
station, finish-hollow-mill _ the 
thread diameter; and sixth station, 
gage thread diameter and roll 
threads. 

The new machine, which has a 
fabricated steel base, includes a 
variety of Snyder standard build- 
ing-block units. Among these are 
the trunnion assembly, the index 
mechanism, and the two 40-hp, 
way type units that carry six- 
spindle heads. Hydraulic power for 
fixture indexing, gage advance, 
and machining-unit travel of the 
electrically operated, hydraulically 
controlled machine is provided by 
a separate hydraulic pump and 
tank unit. 

Circle Item 572 on inquiry card 


Special six-station trunnion type machine tool that utilizes in-process gaging and thread-rolling techniques, built 
by the Snyder Corporation 
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Acme standardized reflector polishing machine 


Acme Polishing Machine 


A standardized automatic pol- 
ishing machine of improved de- 
sign for finishing a wide variety of 
shapes and sizes of reflectors and 
bowl-shaped metal parts is now 
available from the Acme Mfg. Co., 
Detroit, Mich. This machine will 
finish reflectors, oval shapes, 


bubble type surfaces, conical, cyl- 


indrical, and bowl shapes in a 
fully automatic operating cycle. 
It can be used on parts made of 
aluminum-clad material, stainless 
steel, low-carbon steel, copper, and 
brass. 

A unique feature of the ma- 
chine is the automatic control of 
finishing-wheel pressure to prevent 
excessive pressures encountered 
when contact surfaces change from 
large to small radii as in oval re- 
flectors. Air-line pressure directed 
to the cylinder that controls the 
wheel contact pressure is auto- 
matically varied by a cam and 
switch arrangement to suit part- 
configuration requirements. An- 
other feature is the automatic re- 
versal of wheel rotation during the 
finishing cycle. This enables both 
cutting and coloring operations to 
be performed in one or the same 
work cycle. 

In the machine illustrated, which 
is specially adapted to the polish- 
ing of reflectors for street lights, 
hair dryers, and large lighting fix- 
tures, the polishing wheel is pow- 
ered by a 7 1/2-hp motor. The 
work-spindle is driven by a 1/2-hp 
motor. The machine occupies a 
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floor space approximately 3 by 9 
feet and has an over-all height of 
approximately 52 inches. Motor 
horsepower and other machine de- 
tails can be varied to suit specific 
part polishing requirements of the 
user. 


Circle Item 573 on inquiry card 


Niagara Hydraulic 
Press Brakes 


A line of hydraulic press brakes 
with capacities ranging from 200 
to 1000 tons is being marketed by 
Niagara Machine & Tool Works, 
Buffalo, N. Y. Identified as Series 
HD, these machines are available 
in forty-four models to cover a 
broad span of bending require- 
ments. Bed and ram lengths range 
from 4 feet 8 inches to 24 feet. ‘The 
line supplements Niagara’s me- 
chanical press-brake series which 
has a range of 15 to 1500 tons. 

Outstanding features include: 
unitized hydraulic system; rugged 
hydraulic cylinders keyed to frame 
for accurate alignment; unique 
ram leveling and tilt control, re- 
quiring no complex hydraulic or 
electronic devices; self-aligning 
ball joints with renewable seats; 
laminated, nonmetallic ways; deep, 
rigid bed interlocked to frame; 
front-operated, lower limit ram 
adjustment; adjustable top- and 
bottom-stroke stops; and portable, 
multiple-position foot switch. 

Circle Item 574 on inquiry card 





The 


Hydraulic press brake of new line introduced by Niagara Machine & Tool Works 
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DoALL precision grinder spindle (insert) of newly developed line and machine 
with six of these spindles employed in production of television tubes 


DoALL Machine Tool 
Spindles 


The DoALL Co., Des Plaines, 
Ill., has announced the first of a 
new line of precision spindles de- 
signed for a wide margin of safety 
and a high degree of accuracy. 
Three models are available to 
meet the needs of most original 
equipment manufacturers and re- 
placement users; a 3-inch outside- 
diameter, belt-driven spindle; a 
1 1/2-hp, 3-inch outside-diameter 
motorized spindle; and a 1-hp, 3- 
inch outside-diameter motorized 
spindle. The belt-driven model is 
operated at speeds up to 5000 
rpm. The 1-hp spindle is mounted 
integrally with its motor which has 
a speed of 3450 rpm. These are the 
same spindles that were developed 
for use in DoALL precision sur- 
face grinders. In the design of these 
spindles particular emphasis has 
been placed on accuracy, fine sur- 
face finish, and a long, trouble- 
free life. 

Although all three are of heavy- 
duty type, using double-row bear- 
ings, they are no larger than 
standard spindles and may be used 
interchangeably with them. The 
motorized spindles operate at 3450 
rpm and are recommended for 
wheel sizes up to 7 by 1/2 by 11/4 
inches or 8 inches for wheels with 
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bonds rated for higher than normal 
peripheral speeds. The belt-driven 
spindle can carry even larger 
wheels with the belt pulleys ar- 
ranged for the proper speed or 
smaller wheels at spindle speeds 
up to 5000 rpm. All working sur- 
faces are held to “tenths” and a 
runout of only 0.0002 inch is suffi- 
cient for rejection of any spindle. 

A special assembly machine de- 
veloped to assure very accurate 





pre-loading of the bearings is said 
to be largely responsible for the 
exceptional performances of these 
spindles. Even the lubricating 
grease is carefully measured out in 
grams. The assembled spindles are 
run-in on a test stand with ther- 
mometers attached to check the 
temperature rise. Although 50 de- 
grees C. is the usual acceptable 
temperature rise, the pre-loading 
of the DoALL spindle is adjusted 
to run at a maximum temperature 
rise of 20 degrees C.—a factor con- 
tributing to uniformly accurate 
work. The test is completed be- 
tween four and eight hours when a 
stable temperature has been 
reached. 


Circle Item 575 on inquiry card 


Hydraulic Extrusion Press 


A complete line of extrusion 
presses is now offered in both hori- 
zontal and vertical designs for all 
modern ferrous and nonferrous 
metals by the Sutton Engineering 
Co., Pittsburgh, Pa. The Sutton 
1250- to 1500-ton horizontal hy- 
draulic extrusion press shown here 
was built for use in the Youngs- 
town, Ohio, plant of the Saramar 
Aluminum Co. It will be used for 
the extrusion of aluminum sections 
for the building industry. This 
press is said to have increased 
output by 40 per cent. 

Circle Item 576 on inquiry card 





Sutton 1250- to 1500-ton horizontal hydraulic extrusion press 
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Fig. 1. Jones & Shippman machine being sold by Micromatic 
for grinding circular form-tools 


Micromatic Markets Jones & Shipman Grinders 


Micromatic Hone Corporation, 
Detroit, Mich., is now the exclu- 
sive sales and service source in the 
United States and Canada for 
grinding machines manufactured 
by its associate company, A. A. 
Jones & Shipman of Leicester, 
England. Included in this line of 
machines is a Model 310 cutter 
and tool grinder which has a dis- 
tance between tailstock centers of 
19 inches. The swiveling machine 
table has a longitudinal traverse 
of 17 1/2 inches and a cross trav- 
erse of 7 3/8 inches, with a work- 
ing surface of 29 1/2 by 4 1/4 
inches. The wheel-head has a ver- 
tical adjustment of 8 inches, a cir- 
cular adjustment of 350 degrees, 
and two speeds. 

Work-pieces up to 12 inches in 
diameter by 24 1/2 inches long 
can be accommodated on _ the 
Model 1215 circular form-tool 
grinding machine shown in Fig. 1. 
Cylindrical formed work, parts 
having unusual contours, or 
lengthy work-pieces requiring 
angular faces can be produced on 
this cylindrical grinder. Three 
wheel-head feed rates are pro- 
vided: a fast feed of 1 ipr (inch 
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per revolution) of a main hand- 
wheel, a normal feed rate of 0.1 
ipr of a secondary handwheel, and 
a fine feed of 0.001 ipr of a knob. 

The main table of this cylindri- 
cal grinding machine is equipped 
with a similar arrangement of three 
feed rates and system of secondary 
reference units. Two wheels are 


provided (one at either end of 
the spindle), and they can be used 
in a swiveled position. A longi- 
tudinal table traverse of 22 inches 
and wheel-head cross-feed adjust- 
ment of 10 1/4 inches are avail- 
able. External wheel speed is 2600 
rpm, and internal wheel speed is 
12,000 or 18,000 rpm. 

A Model 1212 cylindrical grind- 
ing machine is hand-operated for 
finishing small quantities of parts 
to extreme accuracy. Wheel-head 
infeed is graduated in increments 
of 0.000020 inch (reduction in di- 
ameter), and surface finishes of less 
than 2 micro-inches can be ob- 
tained in production. Swing over 
the machine table is 5 inches in 
diameter, and the grinding length 
is 12 inches between centers. 
Maximum traverse of the swivel 
table is 13 1/2 inches. A direct- 
current motor on the work-head 
drive can be supplied with six 
different voltages. 

Models 1300, 1305 (Fig. 2), and 
1310 precision grinding machines 
provide shockless table reversal at 
all speeds and are capable of pro- 
ducing surface finishes of 1 micro- 
inch. All models are available with 
a fixed wheel-head suitable only 
for external grinding of cylindri- 
cal and taper work, a swiveling 
wheel-head which carries both 
external and internal grinding 
wheels, or a_rise-and-fall type, 
swiveling wheel-head having both 
external and internal wheels for 
all types of tool and cutter grind- 


Fig. 2. Precision grinding machine can be equipped with any one 
of four different wheel-heads 





ing. Also, Models 1300 and 1305 
only can be provided with a wheel- 
head designed for grinding acute 
external and internal tapers. 
Mounted on a double swivel 
back-slide, this head allows the 
wheel to be fed at the angle of the 
slide setting. Wheels may be 
mounted at either or both ends of 
the spindle without changing driv- 
ing belts. 

Hydraulic traverse permits in- 
finite variation of the table speed 
on these grinders. Automatic in- 
feed of the wheel-head is oper- 
ated at every reversal of the table, 
and can be varied from 0.0001 to 
0.0006 inch by means of a control 
knob. Model 1300 permits grind- 
ing parts up to 10 inches in di- 
ameter and 27 inches long be- 
tween centers, and has a working 
area of 123 by 57 inches. Model 
1305 provides for work-pieces up 
to 10 inches in diameter and 40 
inches long, and has a working 
area of 175 by 63 inches. Model 
1310 grinds work up to 8 inches 
in diameter and 18 inches long. 

Model 540 hydraulic surface 
grinder features simple and con- 
venient controls. Table traverse 
rates are variable from 5 to 40 
feet per minute, and the cross-feed 


Fig. 3. Hydraulic surface grinder has a table working 
area of 24 by 7 inches 
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is automatically variable from 
0.01 to 0.07 inch per streke. Maxi- 
mum vertical traverse of the 
wheel-head is 11 inches. Working 
surface of the table is 18 by 6 
inches, maximum longitudinal 
table traverse is 19 inches, and 
cross-traverse is 6 3/4 inches. 

A larger hydraulic surface 
grinder, Model 1400, is shown in 


Fig. 3. On this machine, table trav- 
erse speed is variable from 10 to 
60 feet per minute. The cross-feed 
range per stroke at each reversal 
is 0.007 to 0.070 inch. Maximum 
cross-traverse of the table is 8 
inches, longitudinal traverse is 25 
inches, and the table working sur- 
face measures 24 by 7 inches. 


Circle Item 577 on inquiry card 


Dial Type Machine for Processing Steering Rods 


Utilizing standard machine com- 
ponents and tools plus a special 
fixture, a new three-station dial 
type index machine drills and 
reams four holes to a depth of 
4 1/2 inches in each of 443 steer- 
ing rods per hour. This equipment, 
designed and built by F. Jos. Lamb 
Co., Detroit, Mich., requires only 
a new fixture and hole pattern 
change to accommodate new parts. 

Two left-hand and two right- 
hand parts are placed in the fix- 
ture. Each part seats on two vees 
and is clamped by individual float- 
ing type self-equalizing members. 
A hydraulic rotary coupling pro- 
vides each station with a separate 
clamping circuit. Thus, manual 
loading and unloading of parts is 


performed during the twenty-two- 
second machining cycle. 

The standard index table is 
equipped with a positive-action 
shot-pin for accurate indexing. 
Heavy guide bars in the work-head 
extend through the traveling bush- 
ing plate into the fixture for ac- 
curate work-head and fixture 
alignment. Electrical interlocks 
prevent machine operation in the 
event of improper table indexing 
or part clamping. 

The vertical column supports 
the Lamb standard plate type 
drill-head. Coolant floods the 
dished bushing plate, keeping 
tools and work cool. The fixture 
is designed for good chip removal. 


Circle Item 578 on inquiry card 





Lamb three-station dial type index machine equipped to 


drill and ream steering rods 
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Drill press equipped with Beckett- 
Harcum hydraulic feed 


Beckett Self-Contained 
Hydraulic Feeds 


Completely self-contained hy- 
draulic drill-press feeds designed 
and built by the Beckett-Harcum 
Co., Inc., Wilmington, Ohio, are 
now available to industry. These 
complete, packaged units are de- 
signed to provide an economical 
means of automating large, older 


BURGMASTER| 


type drill presses, having capacities 
for drilling up to approximately 
1 1/2-inch holes in steel. This in- 
cludes machines adapted for high- 
production drilling and _ allied 
work. The illustration shows the 
Beckett hydraulic drill-press feed 
installed on a large drill press. The 
unit consists of a heavy-duty 
power-transmission arm and a con- 
sole mounted on wheels for easy 
portability. The console houses the 
control valves, hydraulic tank, and 
pump. 

The Beckett “Hi-Cyclic” hy- 


draulic solenoid valve control sys- 
tem used in these units provides 
a completely variable and quickly 
adjustable approach speed, slow- 
down for work entry, return speed, 
and working thrust. Precision limit 
switches and the extremely fast re- 
action of the “Hi-Cyclic” valves 
provide reliable depth control. 
Two general sizes of units are 
available; however, each-ingtalla- 
tion is tailored to the particular 
drill press to be automated and to 
the work to be accomplished. 


Circle Item 579 on inquiry card 


Hughes Numerical Machine Tool Control 


A completely transistorized, two- 
axis, numerical machine tool con- 
trol which provides discrete posi- 
tioning of work for turning, 
drilling, punching, riveting, or 
spot-welding operations was 
placed on display recently by the 
Industrial Systems Division, 
Hughes Aircraft Co., Los Angeles, 
Calif. This compact control unit 
shown in Fig. 1 is immediately 
available for use on new machines 
or for application to older units. 
Developed to produce significant 
savings in tooling and machining 
time, it features highly advanced 
diode and transistor circuitry, de- 
signed in modular units for easy 
maintenance and reliability. 


The digital control utilizes mer- 
cury-wetted relays to provide long 
life and high reliability, and has 
electronic-photocell position trans- 
ducers. A single compact cabinet 
houses the photocell tape reader, 
operator control, and electronic 
circuitry (see Fig. 2). The unique 
Hughes creep-traverse drive unit 
is said to assure accurate high- 
speed positioning at 180 inches per 
minute, 

To operate the numerical-control 
unit, machining instructions are 
placed on punched tape by means 
of a Hughes tape-preparation unit. 
(Other standard tape-preparation 
units may also be used to prepare 
the taped instructions.) The tape 


Fig. 1. (Left) Precision drilling machine equipped with numerical control intraduced by the Hughes Aircraft Co. 
Fig. 2. (Right) Interior of Hughes numerical-control unit shown in Fig. 1 


MACHINERY, January, 1960 





is then inserted into the control 
unit, where information is auto- 
matically read by the photocell 
tape reader, and relayed to the 
machirie tool. While the machine 
tool is performing one operation, 
the tape unit is reading the next 
instructions, thus speeding up the 
machining process. 

Repeatable accuracy is held to 
0.0002 inch or better. The control 
unit is designed to perform auto- 
matically such machining jobs as 
drilling, boring, turning, riveting, 
spot welding, punching, and eye- 


let inserting. To allow for initial 
checkout of machining runs, the 
control can be set for manual and 
semi-automatic, as well as fully 
automatic, operation. Because of 
the low power requirements of the 
transistorized circuitry, total power 
requirements for the Hughes con- 
trol unit have been greatly re- 
duced. The control plus drive 
motors requires less than 7 am- 
peres. A third-axis feed control 
can be added to the unit, if de- 
sired. 


Circle Item 580 on inquiry card 


Precision Grinding Attachment for Boring Mills 
and Vertical Turret Lathes 


An existing boring mill or verti- 
cal turret lathe can be instantly 
converted from metal turning to 
grinding by the installation of a 
grinding attachment brought out 
by Standard Electrical Tool Co., 
Cincinnati, Ohio. With this equip- 
ment only one setup of the work 
is involved. After the metal turn- 
ing is accomplished, identical reg- 
ister for grinding is obtained by 
allowing the work to remain in 
place. The grinding operation is 


Vertical turret lathe equipped with grinding attachment 
brought out by the Standard Electrical Tool Co. 
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then performed by removing the 
metal-turning tool and installing 
the grinding attachment. 

The illustration shows the 
Standard super-precision grinder 
attachment designed for internal 
or external grinding mounted on 
the swivel slide of a vertical type 
turret lathe. This is accomplished 
by removing the turret and stud, 
drilling and tapping four holes in 
the taper face of the vertical slide 


to bring the grinding spindle di- 


rectly on the center line with the 
table. This is only one of nine 
individual designs of grinding at- 
tachments which may be applied 
to a vertical turret lathe. Other 
grinder conversions for boring 
mills are also available. 


Circle Item 581 on inquiry card 


Presses Tooled for Use 
in Semi-Automated 
Production Line 


Ten presses built by the Stude- 
baker Hydraulic Products Co., 
Melrose Park, Ill., for use on a 
semi-automated production line, 
have been installed in one of the 
country’s largest bearing plants. 
These 10-ton model presses are 
being used to stake retainers in 
roller bearings. Operational re- 
ports have already shown greatly 
increased output due to controlled 
pressure at high production speeds 
with minimum rejects. 

The presses are capable of ram 
cycle speeds up to 2500 per hour. 
They are equipped with two-hand 
safety controls, wired for either 
momentary contact through timer 
control for positive stroke cycle, 


One of ten Studebaker presses built for installation 
in semi-automated production line 
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or manual control. The 1/2-inch 
power stroke is controlled by 
Microswitch. Positive mechanical 
down-stop control of the ram op- 
erates independently of oil or elec- 
trical circuits, and is adjustable to 
close tolerances. Daylight between 
ram and bottom plate is 16 inches, 
throat depth is 8 inches, and ram 
stroke 8 inches. 

The press, as shipped from the 
factory, is complete with all nec- 
essary valves and electrical con- 
trols ready for installation and 
tooling. Standard models in 1 1/2-, 
2 1/2-, 5-, and 10-ton capacities 
operate on compressed-air supply 
systems at a pressure of 80 psi. 
Operating control circuits are 
either 100 per cent compressed air 
or electrical. 

Circle Item 582 on inquiry card 
Micro Hardness Tester 

A “Kentron” micro hardness 
tester with a vertical capacity of 8 
inches has been announced by the 


Torsion Balance Co., Clifton, N. J. 
This tester applies dead-weight 


Torsion Balance Co.'s “Kentron”’ 


MACHINERY, January, 1960 


hardness tester 


loads from 1 to 1000 grams. (Ad- 
ditional weights for applying 
heavier loads up to 10,000 grams 
can be furnished as optional equip- 
ment.) Known as the Model AK 
8, this equipment is basically a 
production-control design but has 
the same accuracy as the manufac- 
turer's Model AK tester which is a 
standard research instrument used 
in metallurgical laboratories. 

The hardness tester is specially 
designed to test unmounted parts 
and mounted specimens, small 
parts, sheet metal, wire, etc. 


Circle Item 583 on inquiry card 


*“*Revlac TriGrinder”’ 


A three-way, high-accuracy 
“Revlac TriGrinder” designed for 
internal and external cylindrical 
and surface grinding is being in- 
troduced in the United States by 
Russell, Holbrook and Henderson, 
Inc., New York City. This is a 
small grinding machine of excep- 
tional accuracy that can be quickly 
changed over from one type of 
grinding to another. 


To change from chucking or 
faceplate work to grinding work on 
centers it is necessary only to 
swing the work-head around 
through an angle of 180 degrees. 
To change to internal grinding 
merely involves the mounting of 
the proper quill. The change to 
surface grinding requires only the 
swiveling of the wheel-head 
through 90 degrees and mounting 
the appropriate magnetic chuck or 
holding fixture. 

Speeds of both work-head and 
grinding head are infinitely vari- 
able throughout their range by 
means of rheostats, employing 
whatever input current is available. 
The conversion unit for changing 
alternating to direct current is lo- 
cated in the machine. Both spin- 
dles have a visual, nonmechanical 
indicating dial showing the exact 
speed of each. The grinding spin- 
dle has a speed capacity in excess 
of 40,000 rpm. Bearings are self- 
adjusting and allow for thermal 
diametral and linear expansion. 

Down feed for surface grinding 
has both coarse and fine settings. 


‘Revlac TriGrinder” setup for grinding on centers 
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Fig. 2. Internal grinding setup on machine shown in Fig. 1 


The fine setting is in increments of 
0.0001 inch. Cross-feed of table 
movement is similarly equipped, 
the fine feed being calibrated to 
0.00005 inch per division. Finishes 
as fine as 1 micro-inch are attain- 
able with suitable attention. Table 
movement is controlled by microm- 
eter stops. The table itself is fitted 
with a central locating plug and 
has an angle-indicating device 
which is plainly readable and pro- 
tected by a hinged cover. Table 
inclination can be set within 15 
seconds of arc. 

The TriGrinder takes work up 
to 9 inches between centers and 


Fig. 1. Kinatrol adjustable-speed drive announced by the 
General Electric Co. 
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has a table travel of 12 inches. 
Table feed is by handwheel 


through compound gearing. All 


Fig. 3. Setup for surface grinding on the “Revlac TriGrinder’ 


electrical components are readily 
obtainable in this country. 


Circle Item 584 on inquiry card 


G-E “Kinatrol” Adjustable-Speed Drives 


A line of eddy-current coupling, 
adjustable-speed drives, available 
in ratings from 5 through 100 hp 
and incorporating significant en- 
gineering design advances, has 
been announced by the General 
Electric Co., Schenectady, N. Y. 
This drive is designed for versatile 
performance in a broad range of 
general-purpose industrial applica- 
tions. The addition of the new 


“Kinatrol” line is said to make it 
possible for the General Electric 
Co. to offer a complete range of 
packaged adjustable-speed drives 
and to assist industrial customers 
in selecting the drive that best 
suits their requirements. 

A complete, packaged drive in- 
cludes the drive unit, control en- 
closure, and operator’s control sta- 
tion such as shown in Fig. 1. It is 


Fig. 2. Plug-in component board of exciter-regulator of 


G-E Kinatro! drive 
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claimed that optimum performance 
and easier installation and start-up 
can be expected from the Kinatrol 
line because the drive is designed, 
manufactured, and tested as a 
package. The drive offers versatile 
performance over a_ constant- 
torque speed range. Drives with 
ratings through 20 hp are capable 
of continuous operation down to 
100 rpm at rated torque, providing 
a speed range of approximately 
17 to 1. 

Automatic control provides close 
speed regulation as standard. On 
a typical friction type load, for ex- 
ample, regulation of 2 per cent of 
full speed can be obtained with 
standard equipment. 

A variety of drive and control 
features can be added to the basic 
drive for better protection, revers- 
ing, braking, and special control 
functions. 

The Tri-Clad 55 alternating-cur- 
rent motor and eddy-current cou- 
pling, adjustable-speed member 
shown in the cutaway view, Fig. 3, 
are integrally designed to provide 
an unusually compact drive unit. 
Since it is designed for low main- 
tenance costs, there are no rotat- 
ing windings, brushes, or slip rings. 
The stationary-field coil and ta- 
chometer-generator coil are com- 
pletely encapsulated in epoxy resin 
for positive protection. Advanced 
six-bearing design serves to reduce 
main-bearing loading and assure 
positive gap alignment for trouble- 
free operation and easy re-assem- 
bly. Generous grease reservoirs are 
provided adjacent to the inner- 
bearing shield to provide continu- 
ous controlled lubrication for years 
of service without attention. 

The integral alternating-current 
flux switch tachometer generator is 
of novel two-coil high-frequency 
design developed for greater sim- 
plicity and higher voltages. This 
serves to eliminate the need for 
voltage amplification. Windings 
and magnets are in the stator, en- 
capsulated for positive protection 
from electrical failure, mechanical 
abuse, or magnetic knockdown. 
This construction is said to virtu- 
ally eliminate maintenance costs. 

Efficient coupling ventilation 
makes possible the small physical 
size and wide speed range of the 
drive units. Air flow purges foreign 
matter from the coupling with air 
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Fig. 3. Cutaway of Kinatrol eddy-current coupling integrated-drive unit 


paths designed to keep the noise 
level and external-air disturbance 
at a minimum. 

The control enclosure for pack- 
aged drive includes exciter-regula- 
tor (electronic or amplistat) for 
coupling control, and may also in- 
clude alternating-current motor- 
starter and short-circuit protection. 
Wiring is front-of-board type for 


easy accessibility and enclosure 
mounting versatility. 

All small resistors, capacitors, 
and rectifier diodes in the exciter- 
regulator are mounted on a plug-in 
component board, as seen in Fig. 2. 
This board is replaceable in min- 
utes, and the replaced board can 
then be repaired by the user. 


Circle Item 585 on inquiry card 


Gleason Automatic Gear-Lapping Machine 


An automatic lapping machine 
for lapping large spiral bevel and 
hypoid gears up to 36 inches in 
diameter is announced by the 
Gleason Works, Rochester, N. Y. 
Any shaft angle from 10 to 130 


degrees can be handled. While 
lapping compound is pumped on 
a pair of gears, the relative posi- 
tion of gear and pinion is changed 
continually and automatically to 
lap the entire surfaces of the teeth. 


Automatic lapping machine for large spiral bevel and hypoid 
gears announced by the Gleason Works 





New servo-controlled lapping mo- 
tions and variable spindle speeds 
from 200 to 2000 rpm allow com- 
plete flexibility and extended con- 
trol of tooth contact area. 

A swinging motion of the pinion 
head sweeps the bearing area 
along the length of the tooth, A 
lateral motion of the gear head 
moves the bearing area up and 
down the tooth profile, while a 
lateral pinion-head motion main- 
tains uniform backlash. With servo- 
mechanisms controlling these mo- 
tions, the lapping time for any 
portion of the tooth is regulated 
by a simple dial setting. 

Machine features include an 
automatic backlash mechanism 
which maintains the same lash 
from pair to pair, regardless of 
dimensional differences in the 
gears. All gears are lapped with 
the lash they will have in final as- 
sembly, without attention from the 
operator. 

The operation is entirely auto- 
matic. Push-buttons control with- 
drawal of the pinion head for 
chucking, the advance of the work 
to the operating position, closing 
of the lapping guards, and start- 
ing of the lapping cycle. 


Circle Item 586 on inquiry card 


Fig. 1. Lapointe Parkson universal milling machine 
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Parkinson and Butler Machine Tools Introduced 
by Lapointe Machine Co. 


The Lapointe Machine Tool Co., 
Hudson, Mass., has announced 
that five lines of British machine 
tools will be sold and serviced in 
this country by its newly formed 
subsidiary firm, the Lapointe Ma- 
chine Co., Hudson, Mass. The five 
British lines include a full range of 
precision surface and_ internal 
grinders made by the Churchill 
Machine Tool Co.; large surfacing, 
boring, profiling, and screw-cut- 
ting lathes manufactured by John 
Lang & Sons, Ltd.; large-capacity 
ram type and combination turret 
lathes built by H. W. Ward & Co., 
Ltd.; milling machines and gear 
planers, including the “Gearbur” 
for deburring spur and _ helical 
gears made by J. Parkinson & Son, 
Ltd.; and planers, shapers, and 
slotters produced by the Butler 
Machine Tool Co., Ltd. 

These five companies have for 
many years marketed their prod- 
ucts throughout the world through 
a jointly owned and operated sales 
subsidiary, the Associated British 
Machine Tool Makers, Ltd. Up to 
the present time, however, this 
sales organization has not been 


active in the U. S. market. Now, 
the Lapointe Machine Tool Co., 
through formation of its new sub- 
sidiary sales and service organiza- 
tion, will market the five British 
lines here with the full sales and 
service resources of the parent 
company and those of Lapointe. 
The machines will carry the name- 
plates: “Lapointe Churchill,” “La- 
pointe Lang,” “Lapointe Ward,” 
“Lapointe Parkson,” or “Lapointe 
Butler.” Each nameplate will also 
carry the address of the Lapointe 
Machine Co. Two of the machines 
to be included in this line are the 
Lapointe Parkson No. 2 NU uni- 
versal miller (Fig. 1) and the 
Lapointe Butler No. 9 planer illus- 
trated in Fig. 2. 

Machines of all five lines will 
be set up at Lapointe headquarters 
in Hudson, Mass., for production, 
demonstration, and _ instruction. 
Replacement parts will be stocked 
by Lapointe at Hudson, Mass. 
Blueprints for prompt production 
of machine parts which are net 
stocked in this country will also 
be kept on hand. 


Circle Item 587 on inquiry card 


Fig. 2. Lapointe Butler spiral electric planer 
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Bullard Vertical Turret 
Lathe Design Eliminates 
Handwheels 

Two “multi-directional” levers 
control all traverse and feed move- 
ments of “Dynatrol” vertical turret 
lathes being introduced by the 
Bullard Co., Bridgeport, Conn. 
The machines, available in table di- 
ameters from 26 to 124 inches, 
have a unique look in that all 
handwheels are dispensed with. A 
36-inch machine appears in Fig. 1. 

In Fig. 2 is a close-up view of 
the machine’s control area, with 
the operator's hand gripping the 
upper of the two levers. Each 
lever produces a traverse motion 
when it is pivoted laterally to the 
left. The rate of traverse—from 
0 to 9 feet per minute—is varied 
according to the distance the lever 
is pivoted from neutral. When the 
turret or side-head has been trav- 
ersed close to the work, the feed 
is engaged by pivoting the lever 
all the way to the right. The upper 
lever controls the left and right 
movement of the turret carriage on 
the cross-rail and the up and 
down movement of the turret- 
slide. The lower lever controls the 
left and right movement of the 
side-head slide and the up and 
down movement of the side-head 
carriage. 

To select the direction of slide 
or carriage movement, the levers 
are turned axially by a twisting 
motion of their pistol-grip handles. 
As can be seen in Fig. 2, the oper- 
ator has the upper-lever handle 
pointing up, so that lateral pivot- 
ing of the lever produces an up- 
ward traverse or feed of the turret 
slide. (Twisting the lever 180 de- 
grees sets up a downward slide 
movement; twisting it 90 degrees 
counterclockwise or clockwise sets 
up a left or right movement of the 
turret carriage. In the same man- 
ner, twisting the lower lever sets 
up the desired direction of traverse 
or feed of the side-head.) 

Large, easy-to-read clock type 
dials with dual pointers register 
the movements of the sliding ele- 


Fig. 1. (Above) Bullard “Dynatrol" 
vertical turret lathe 


Fig. 2. (Right) ‘“Handwheel-less” op- 
erating area of 36-inch Bullard 
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ments. Graduations and numerals 
remain stationary while the point- 
ers rotate, one registering tenths of 
an ineh and the other, thousandths 
of an inch. In positioning a tool 
to the work, the operator watches 
the pointers rather than the tool 
itself. He traverses it rapidly at 
first, then slows and stops it as the 
pointers reach the proper reading 
on the dial. 

Feed rate is infinitely variable 
and is indicated on a direct-reading 
dial. It can be changed at any time 
during the cut, without stopping 
the table. A pendent seen on the 
right of the machine contains a 
table speed-selector dial and a 


clutch lever for starting, braking, 
and stopping the table. 

Remote control of the turret 
lathe is provided by a portable ac- 
cessory that can be held in the 
palm of the hand. It has a push- 
button for starting or stopping the 
table, four more buttons for select- 
ing the direction of traverse, and a 
traverse and feed engagement 
lever. Other available accessories 
include a Size-Au-Trol head posi- 
tioner; contouring attachments; 
power-indexing turrets; thread- 
cutting, drum-scoring, and angle- 
turning attachments; and power- 
operated chucks. 


Circle Item 588 on inquiry card 


Abrasive Cutting Machine 


A versatile, large-capacity, dry- 
abrasive type cutting machine, 
designated the Model 2-A Sever- 
All, has been introduced to the 
trade by the Allison-Campbell Di- 
vision, American Chain & Cable 
Co., Inc., Bridgeport, Conn. This 
is a low-cost unit designed for 
heavy-duty work in metalworking 
plants, steel mills, factories, ware- 
houses, maintenance shops, etc. It 
has the capacity to cut practically 
all metals including cold- and hot- 
rolled steel, alloy and carbon 


Sever-All large-capacity dry-abrasive cutting machine 
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steel, stainless steel, cast iron, and 
nonferrous metals up to 4-inch 
round or square solid bars; 5 1/2- 
inch outside diameter pipe or tub- 
ing; 6- by 1l-inch flat stock; 6-inch 
angle iron; and 8-inch channels. 
The work is manually fed to 
this oscillating type abrasive cut- 
ting machine. The power-driven 
wheel oscillation enables the unit 
to sever large cross-sections of ma- 
terial with a fine quality of cut. 
In addition, oscillation reduces the 
arc of contact between the wheel 





and the work, provides faster cut- 
ting action, reduces operator fa- 
tigue, and greatly increases wheel 
life. Cutting pressure is applied 
by the operator through a hand- 
operated lever located to the right 
of the abrasive wheel. The ma- 
chine is equipped with a dual- 
voltage, 10-hp, special high-torque 
motor, and utilizes a 20- by 1/8- 
by l-inch Sever-All abrasive cut- 
ting wheel. The cutting rate is 
from two to three seconds per 
square inch of metal cut. 


Circle Item 589 on inquiry card 


Covel Surface Grinder 


The Covel Mfg. Co., Benton 
Harbor, Mich., has recently added 
a No. 10H 6-by 18-inch machine 
to its line of precision surface 
grinders, Outstanding features of 
this new hydraulic model are: 
16 1/2-inch capacity from full 7- 
inch diameter wheel to top of 
table, infinitely variable cross-feed 
range from 0.005 to 0.250 inch 
with rapid traverse for dressing 
the wheel from the chuck or quick 
positioning the work, power ele- 
vation for rapid positioning of the 
grinding wheels, and inverted vee 
crossways. 


Circle Item 590 on inquiry card 


Hydraulic surface grinder announced by Covel Mfg. Co. 
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Fig. 1. Barnesdril numerically controlled drilling machine with vertical 
travel, two-spindle combination drilling and tapping head 


Four-Motion Barnesdril Programming Machine 


A numerically controlled drill- 
ing machine capable of program- 
ming four motions, two more than 
earlier models, has been an- 
nounced by the Barnes Drill Co., 
Rockford, Ill. The horizontal, two- 
spindle drilling machine can drill 
and tap cylindrical sections with 
maximum diameters of 36 inches 
and a maximum height of 72 
inches. This machine can also han- 
dle conical and ogive-shaped sec- 
tions. The horizontal drilling unit 
employs vertical-spindle move- 
ment with air counterbalance, in- 
and-out column travel movement 
of 24 inches, and a rotary table 
40 inches in diameter for position- 
ing the work. It will perform 
combination drilling and counter- 
sinking, combination drilling and 
counterboring, straight drilling, 
reaming, counterboring, counter- 
sinking, and tapping operations. 
Holes can be spaced equally or 
unequally to an accuracy of plus 
or minus 0.003 inch for true posi- 
tion, and repeatable accuracy of 
plus or minus 0.0005 inch. 

The rotary table, which is 


Fig. 2. Close-up of Barnesdril numer- 
ically controlled machine (Fig. 1) 
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powered by a 3/4-hp motor, can 
be indexed through 360 degrees 
from the given reference point at 
a speed of 1.25 rpm. The table has 
a lifting mechanism to facilitate 


rotation and a clamping arrange- 
ment for locking it when the de- 
sired position is reached. Since all 
rotary positioning is accomplished 
from a common reference point 
(zero position of the table) the 
possibility of accumulative errors 
is eliminated. 

The numerical-positioning con- 
trol is operated from information 
punched in standard 8-channel 
Flex-O-Writer tape. All position- 
ing movements, including the in- 
and-out travel of the column and 
the vertical movement of the 
spindle, are coded in decimal form 
from a common reference point to 
insure accurate positioning over 
the entire length of travel. 

The controls on the machine also 
perform the auxiliary functions of 
supplying instructions for the ma- 
chine and for the operator. In- 
struction lights on the control 
panel automatically indicate when 
tool changes are required for the 
different operations being per- 
formed. The machine will not 
function unless the proper tool is 
in the spindle and all other tools 
are correctly located in the six- 
position tool board. Automatic 
machine instructions include cool- 
ant selection, on-off, rapid ap- 





Dial indicator checking kit called the ‘“Checkit'’ made by 
“Go-Devil” Instrument Co. 


proach, and sensing. A_ special 
device senses the depth of the tool 
from the face of the work. 

In order to assure complete flexi- 
bility of the controls for the manu- 
facture of different parts, all 
positioning motions of the machine 
units, as well as instruction of op- 
erator and control of the machine, 
are accomplished simultaneously 
from the information punched on 
the tape. When all conditions set 
up on the tape have been satisfied, 
the control supplies a signal which 
starts the machine function after 
the rotary position has been auto- 
matically checked. When all holes 
in one row have been completed, 
the tape positions the spindle ver- 
tically, rotates the table, and 
moves the column into position for 
processing the next row of holes. 
An automatic lubricating system is 
provided for the antifriction ways 
and a spray-mist lubrication for 


the head. 


Circle Item 591 on inquiry card 


Kit for Checking 
Dial Indicators 


A “Checkit,” comprising a mas- 
ter micrometer head and three 
adapters for coupling it to regular, 
test type, or long-range indicators 
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for checking the accuracy of dial 
indicators, is being manufactured 
by the “Go-Devil” Instrument Co., 
Poughkeepsie, N. Y. This kit can 
be used to check more than 300 
difference makes, models, and 
sizes of indicators, including tool- 
maker's test types. It will check 
indicators having 0.0001-, 0.00025-, 
0.0005-, and 0.00l-inch gradua- 
tions. With this kit, defective and 
sluggish indicators can be detected 
before they cause spoiled work. 
Circle Item 592 on inquiry card 


Splined Milling Arbors 


A radical improvement in 
heavy-duty milling performance, 
particularly in the machining of 
modern, high-strength alloys in the 
hardened state, is claimed for the 
splined milling arbors and cutters 
recently introduced by the Pratt 
& Whitney Co., Inc., West Hart- 
ford, Conn. Metal-removal rates 
are said to be increased by 92 to 
400 per cent with cutter life 
lengthened proportionately when 
these arbors are used. For ex- 
ample, in actual milling operations 
on 5415 steel, with Brinell hard- 
ness of 255 to 260, stock was re- 
moved at the rate of 50 cubic 
inches per minute. 


Pratt & Whitney splined milling arbors for machining high- 


strength alloy steels 


In this new construction, both 
the arbors and the spacers used 
with them are splined. As a re- 
sult, very fast cutting is possible, 
and the chatter that causes car- 
bide tips to shatter is virtually 
eliminated. 

The milling cutters used with 
these arbors are also splined and 
precisely positioned on the accu- 
rately ground inside diameter of 
the splines so that they are driven 
by the sides of all six splines. As a 
result, the take-up nut need only 
be brought up to “hand tight” with 
a wrench, no extra leverage or 
hammering being required. 

This new line includes splined 
milling arbors, cutters, spacers, 
and flywheels. Both the splined 
cutters and arbors can be used in- 
terchangeably with conventional 
plain types of the same size. 
Splined milling arbors, with 50 
MM taper, are made in 1-, 1 1/4-, 
1 1/2-, and 2-inch diameters in 
standard lengths. Other lengths can 
be furnished on application. Each 
splined arbor is equipped with a 
splined antifriction bearing which 
can be positioned anywhere on 
the arbor’s length. Two or more 
bearings can be used where extra 
rigidity is desired. 

Circle Item 593 on inquiry card 
(This section continued on page 177) 
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Floor type machines 
YES! 


A complete line of floor-type, horizontal 
boring, drilling and milling machines in 
the 4” and 5” spindle diameter range... 
with all the features and controls available 
in other Lucas models. Many of these are 
to be found only in a Lucas. Did you ever 
meet a man who regretted picking a Lucas? 
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to saddle and table 


All Lucas components are fitted with the 
utmost precision. To insure lifetime ac- 
curacy, the saddle and table ride on 
lubricated compressed air...ever so 
slightly above the surface of the ways. 
Traverses, either feed or rapid, are silk- 
smooth and free of wear. 


*Patent Pending OF CLEVELAND 








Versatile Lubricant- 
Testing Machine 


A lubricant-testing machine de- 
signed for environmental research 
has been announced by the Alpha- 
Molykote Corporation, Stamford, 
Conn. Known as the Model 
LFW-3, it can be adapted to 
testing either dry or liquid lubri- 
cants, at ambient to high tempera- 
tures, with oscillatory or rotational 
motion, over a wide range of ve- 
locities and loads. A high-tem- 
perature furnace is supplied as 
standard equipment. However, suf- 
ficient space has been provided in 
the specimen area for the future 
installation of a variety of en- 
vironmental chambers such as one 
for low-temperature testing. A 
5-hp motor allows the machine to 
operate at friction coefficients of 
0.5 at full load. 

The testing machine is furnished 
complete and ready to operate 
with all electrical equipment nec- 
essary to give full protection 
against overload and low voltage. 
Instrumentation is mounted in a 


sine. ite 


Machine for testing lubricants announced by Alpha-Molykote Corporation 


separate cabinet wired for easy 
connection to or disconnection 
from the testing machine. 

Circle Item 594 on inquiry card 


“Rotary Broach” for Resurfacing Cylinder Heads 


A fully automatic “Rotary 
Broach” that resurfaces cylinder 
heads, engine blocks, and similar 
work in three quick, easy steps has 
been introduced by the Van Nor- 
man Machine Co., a division of 
Van Norman Industries, Inc., 
Springfield, Mass. Resurfacing an 
average cylinder head to the exact 
precision micro-inch surface re- 
quired for a perfect gasket seal is 
said to be accomplished in less 
than ten minutes on this Model 
570 “Rotary Broach.” Three simple 
steps give maximum operating 
speed. Work is set up on the load- 
ing table, the micrometer up-feed 
control set for required positive 
stock removal, and the automatic 
traverse feed started. The machine 
stops automatically at the end of 
the traverse. 

A built-in loading table permits 
fast, top-side setups directly from 
machined surface of work. Exact 
level-line positioning assures ac- 
curacy. A special new cutter pro- 
vides individual, easily replaced, 
carbide inserts which can be sharp- 
ened with a special-cutter lapping 
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fixture, eliminating the need for 
factory sharpening service. 

A Van Norman micrometer gage 
allows the operator to quickly set 


inserts to uniform height and con- 
centricity. Two sets of holding fix- 
tures securely hold a variety of 
work including V-8 engine blocks 
and overhead valve type cylinder 
heads, also in-line engine blocks 
and cylinder heads. All controls 
are grouped together in a single 
unit for maximum operator con- 
venience. 
Circle Item 595 on inquiry card 


(This section continued on page 180) 
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Van Norman automatic “Rotary Broach” 








Precision Production—Boring 20 holes in 
the specimen plate cover of the Norelco Model 
100KV Spectrograph. Done in one set-up. Time: 
2 hours. 30% faster than previous methods! 





Lindner LB14 Jig Borer at Philips Electronics, Inc., Mount Vernon, N. Y., has 32” x 16” 


Precision Tooling—Boring holes in a drill jig _ 
table. Also available in larger model, LBI5A with Autopositioner®—Table 44” x 24”, 


for the Norelco Powder Camera. Opposite 
holes must be aligned within .0001”. 


How the Lindner Optical Measuring System 
brings greater precision to jig boring 


at Philips Electronics, Inc. 


A jig borer can be no more accurate than its measuring .00015” over the full length of travel and readings 
system. And in the Lindner the problem of maintaining in .00005’’. 
permanent accuracy has been solved by the machine’s 
unique fully optical measuring system. 

No lead screws. No gage blocks. No bars or limit 
switches. The helically scribed, cylindrical measuring 
scales in every Lindner are touched by a light beam only. 


There’s no eye strain or bending. A helical line from 
the measuring scale is projected onto a 214” wide screen 
which the operator reads from a standing position. No 
eyepiece required. 

That’s why Philips Electronics—like so many other 
precision producers—relies on the Lindner for tooling, 
production and inspection of its Norelco atom measuring 
equipment and other precision research tools. 

The Lindner optical measuring system is changing 
ideas about jig boring all over the country. We’ve packed 
all the facts into a meaty 25-minute movie film. Send for 
it today without obligation. Or write for literature. 


URT ORBAN 


COMPANY, INC. 


42 Exchange Place, Jersey City 2, New Jersey 


These scales are independent of the table movement 
mechanism and immovable in axial direction. Thus, the 
whole system is permanently protected against any 
mechanical wear whatsoever. Lifetime accuracy! 

Visual fatigue and errors in settings are minimized by 
a photo-electric centering device. It makes possible 
initial and repeat settings guaranteed accurate within 





“With the S&F gear tester 


we make sure our gears 


are as accurate as 


specifications demand”’ 


ioe ay Pe oy ee ee 
Says -f f ae a 


Section of Graphotest record checking out 10” pitch diameter gear on S & F Model 110 Gear Tester at Philips Electronics, 


there’s no gear tester as accurate as the S« F— 
GUARANTEED TO REPEAT WITHIN .OOOOI!’! 


The engineer sets down his gear specs. The gear hobber 
goes to work. The gear tester checks out the finished 
gear. Perfect! But is it? 

The plain fact is that the gear tester is all too often the 
weakest link in the chain. And until the S&F came 
along, manufacturers had no sure way of knowing their 
“‘precision’”’ gears were as precise as they were sup- 
posed to be. 

No such doubt exists at Philips Electronics. Shown 
above is a special spur gear used on the Norelco Goni- 
ometer. Its basic pitch diameter is 10’, diametral pitch 
36”, number of teeth 360. Print specs call for a total 


composite error on 360° rotation of .001’’ and the gear 
must be concentric within .0003’’, total indicator reading. 
Pretty close tolerances for a gear of this size. 

Has Philips achieved it? They’re never in doubt. ““We 
are now able to verify the accuracy of our gears to an 
extent never before possible,”’ say Philips engineers. 

And this experience is typical of hundreds of precision- 
minded plants all over the country who are producing 
gears that must check out—and do—on S&F Testers. 

We'd like nothing better than to show you how the 
S&F is revolutionizing gear checking. Or talk to any 
users near you. We’ll send you their names. 


URT ORBAN 
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COMPANY, INC. 
42 Exchange Place, Jersey City 2, New Jersey 
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TransfeRobot for Secondary and Assembling Operations 


A mechanical arm which swings 
in an arc and moves radially and 
vertically as well makes it practical 
to automate many secondary ma- 
chining and assembling opera- 
tions. The device, called a “Trans- 
feRobot,” has been developed by 
the Robodyne Division of U. S. 
Industries, Inc., Silver Spring, Md. 
Existing equipment such as parts 
feeders, punch presses, welders, 
and riveting machines can be uti- 
lized, it only being a matter of 
arranging such elements in a circle 
around the device. 

At the end of the arm is a four- 
station turret which can be in- 
dexed at 90-degree intervals. Each 
station has an actuation post 
equipped with interchangeable 
pairs of fingers designed to grasp 
the work. The combination of the 
three coordinate movements of the 
arm—circular, radial, and vertical 
—can locate the turret to manipu- 
late work anywhere within the 
active area of the TransfeRobot. 
This area is a band having an out- 
side diameter of 36 inches, an in- 
side diameter of 28 inches, and a 
height of 6 inches. 

On the function panel of the 
equipment are timed electrical 
outlets through which it is con- 
nected to the machines it has to 


Machine-operating and work-assembling TransfeRobot 
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operate. Timers can be set for any 
interval up to six seconds. This 
panel also contains a knob for set- 
ting circular and vertical speed of 
the arm, and a counter which stops 
production after a predetermined 
number of cycles. 

A program panel consists of an 
array of two-way slide switches 
arranged in fifteen columns and 
forty-five rows. The rows corre- 
spond to the various motions and 
actions which the TransfeRobot 
has to perform to complete its 
cycle. The columns, in turn, per- 
mit the device to repeat each of 
its motions and actions up to 
fifteen times. 

To “train” the TransfeRobot, the 
machines and accessories to be 
arranged around the arm are 
sketched in on a planning chart. 
Then, on a special form, the mo- 
tion and action sequence is plotted 
against the time intervals. To 


translate the sequence into the ap- 
proximate pattern of switches to 
be thrown on the program panel, 
a stiff paper template is provided. 
The template provides a perma- 
nent record of the program and 
can be filed for re-use. 

Five push-buttons on a setup 
panel control these modes: power 
off, power on, setup, single cycle, 
and run. Using the chart as a 
guide, the work positions of the 
arm are cranked in through knobs. 
As each work position is estab- 
lished, the equipment automati- 
cally “remembers” its three coordi- 
nates, and can return to the 
position within an accuracy of 1/8 
inch. 

Since this obviously is not suffi- 
ciently accurate, a scanner is built 
into the arm, which “homes in” on 
a small mirror at each work sta- 
tion. The scanner will home in over 
the center line of the mirrors to 
within 0.002 inch. 


Circle Item 596 on inquiry card 


High-Speed Magnetic Tape Transport 


The life expectancy of magnetic 
tapes used with electronic data- 
processing systems is expected to 
be greatly increased by a high- 
speed transport unit announced by 
the Datamatic Division of Min- 
neapolis-Honeywell Regulator Co., 


Minneapolis-Honeywell high-speed magnetic tape drive 


Minneapolis, Minn. This develop- 
ment was shown for the first time at 
the Ninth Eastern Joint Computer 
Conference and Exhibition held 
recently in Boston, Mass. The tape 
transport, first unit of the Honey- 
(Continued on page 182) 
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LOWEST 


per drilled 
hole... 


Two vital factors in drilling costs are 
Machine Investment and Operator Time 

. and CINCINNATI Customized Sliding 
Head Drills minimize both! 


Your CINCINNATI is “‘tailored”’ to suit 
your type of work exactly. You buy only the 
cost-saving combination you need—minimum 
machine investment. You provide all the nec- 
essary time-saving equiprment—the operator 
keeps the drill cutting more of the time. 
And, these CINCINNATI Drills are economy- 
priced! The basic 24” machine with 6-speed 
vee-belt drive and hand feed—ideal for 
general purpose work—is only $1090 

. only $975 for the 16” model. 


For toolroom work with many different hole 
diameters, the model shown at right 

above, has Infispeed variable speed 

drive and extra large work table. 


If you do a lot of production drilling si, 
and tapping, you would want power feed 
with precision depth stop and feed 
disengage, and electrical tapping 

with automatic tap reversal, shown 

at right center. 


Or, your CINCINNATI can provide 
a wide variety of economical automa- 
tion, as in the fully automatic 
nut-tapping setup at lower right 
(only $4,000). 

These machines are built in medium 
duty 16” and 24” sizes with 1” 
capacity, heavy duty 21” and 25” 
sizes with 14 ” capacity. 


Ask your Cincinnati Lathe 
and Tool Dealer to recommend 
the exact machine for your 
jobs—or write to us direct. 


CINCINNATI LATHE AND TOOL CO. Cc 


3207 Disney Street, Cincinnati 9, Ohio 


“HYDRASHIFT” Lathes/“‘CINCINNATI” Drilling Machines/‘‘SPIROPOINT” Drill Sharpeners 
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well 800 transistorized data-proc- 
essing system to be publicly 
demonstrated, reads or records in- 
formation at the rate of 96,000 
decimal digits per second. Several 
of these units may be used simulta- 
neously to supply or receive in- 
formation at the tremendously 
high rate necessary to keep the 
central computer of the system 
busy. 

A detailed demonstration of the 
functioning of Orthotronic control, 
an exclusive Honeywell system for 
automatically detecting and cor- 
recting errors in electronic data 
processing, was also given at the 
conference. The tape mechanism 
and Orthotronic control will be 
standard on the Honeywell 800 
data-processing systems now being 
readied for commercial produc- 
tion at two Boston plants. 

The Honeywell machine, using 
an all-vacuum drive (clutch) as 
well as vacuum to hold the tape 
reel on its hub and the tape on the 
reel, has been designed to provide 
the most gentle tape-handling unit 
possible. It is expected to virtually 
eliminate magnetic tape damage. 

The tape is driven 120 ips 
(inches per second), in either di- 


rection, and is capable of reading 
or recording as many as 96,000 


decimal digits (numerals) or 
64,000 alphanumeric characters 
per second. It has a rewind speed 
of 360 ips. 

The system has almost instanta- 
neous response to start and stop 


Series 1815 solid-carbide, precision-ground “Micro-Drills” 
made by the Atrax Co. 
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commands. It commences to move, 

on receipt of a command, in 
slightly less than 1 millisecond and 
in 2.7 milliseconds is traveling at 
full speed. The tape moves sub- 
stantially less than 0.3 inches on 
deceleration before it comes to a 
complete stop. 

The compactly built unit stands 
only 5 feet 9 inches high and oc- 
cupies a floor area slightly over 2 
square feet. 


Circle Item 597 on inquiry card 


Atrax Solid-Carbide Drills 


“Micro-Drill” solid-carbide drills 
in wire gage sizes, numbers 61 
through 80, with diameters rang- 
ing from 0.0135 to 0.0390 inch, 
are announced by the Atrax Co., 
Newington, Conn. The addition of 
this Series 1815 drills completes 
the Atrax line of drill sizes from 
No. 1 through No. 80. Solid car- 
bide throughout, the Atrax “Micro- 
Drill” is precision-ground and has 
standard right-hand spiral flutes 
for right-hand cutting. It has a 
straight shank and a machine- 
ground point. 

The 1815 Micro-Drills are espe- 
cially recommended for drilling 
plastics, fiber, Fiberglas, carbon, 
and other nonferrous material. 
They are also ideally suited for 
precision drilling in  electronic- 
circuit-board work. The drill di- 
ameter is kept to a tolerance of 
plus 0.0000 and minus 0.0005 inch. 


Circle Item 598 on inquiry card 


Boring Heads with 
Piloted Shanks 


Boring heads with piloted type 
interchangeable shanks and high 
metal strength in both the body 
and tool-block sections have been 
announced by Maxwell Industries, 
Inc., Ashtabula, Ohio. The boring- 
head bodies of these tools are 
made from a single solid piece of 
steel with its three-position tool- 
block now being made with a 
larger, sturdier, adjustable dove- 
tail precision-ground for greater 
accuracy and hardened for longer 
life. Fitted to the body without any 
gib, the head is said to have 
greater strength and support for 
the cutter bars and bits. 

Two clamping screws are so ar- 
ranged that all the cutting strain is 
against solid metal to assure posi- 
tive, precise locking. By simply ad- 
justing these screws, pressure is 
exerted directly on the dovetail up 
to any tension necessary for secure 
locking. Interchangeable piloted 
type shanks that assure the concen- 
tricity of the tool-holder permit 
every shank to fit every other tool. 
Instead of only having the shank 
screwed directly into the body, the 
new design machines have a spe- 
cial internal piloting diameter into 
which the piloted section of the 
shank is a tight fit. This not only 
provides a rigid hold on the boring 
head but also assures the concen- 
tricity of the tool-holder at all 
times. 

The adjusting screw is made of 


Boring head with piloted interchangeable shank 
made by Maxwell Industries, Inc. 
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ANOTHER EXPANSION to Better Serve 
industry in the Soaring Sixties 


The recent opening of our Plant No. 
4 in Elk Rapids, Michigan, marks 
the fourth expansion in our manu- 
facturing facilities since we set up 
in business 35 years ago. In the 
intervening years, we have earned 
an international reputation for de- 
signing and building money-saving 
machine tools for many types of 
industries. We have also diversified 
our engineering and production 
talents so that our machines, which 
originally were specialized in metal- 
cutting operations, now reach into 
the nuclear power, electronic, chemi- 
cal, drug, cosmetic and food in- 
dustries and are used in processing 
many household products in every- 
day family use. To the many people 
who have helped us build this busi- 
ness, we say, ““Thank you, sincerely.” 


PLANT No. 3—MANCELONA, MICHIGAN 


8 NY Oe Oe al curses 


ARTHUR COLTON COMPANY 


3400 E. Lafayette Avenue e« Detroit 7, Michigan 
PLANT NO. 1—DETROIT, MICHIGAN 
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chromium-molybdenum alloy steel. 
It is hardened and has the thread 
ground from the solid. The head 
of the adjusting screw is calibrated 
to 0.050-inch offset per revolution 
and has a vernier for quick, accu- 
rate settings to 0.0001 inch. A 
broached hole for a socket wrench 
is provided to facilitate adjust- 
ment. An individual screw nut per- 
mits adjustments to be made for 
wear without dismantling the tool. 

The new boring head will ac- 
commodate both 1/2-inch (Model 
50) and 3/8-inch (Model 50A) 
round tools. Boring heads are also 
available for tool sizes from 3/8 
inch to 1 1/2 inches in standard 
units and up to 3 inches in special 
sizes. 

Circle Item 599 on inquiry card 


Spline-Drive Armatures 
for Heavy Duty 


A line of spline-drive armatures 
for use on integral horsepower 
electric clutch-coupling and brake 
applications where shock- or 
vibration-loading are problems is 
announced by Warner Electric 
Brake & Clutch Co., Beloit, Wis. 
Spline-drive armature assemblies 
are now being made available in 
8-, 10-, 12-, and 15-inch diameters. 
They can be used on many special 
clutch applications where the 
equipment builder or user fur- 
nishes the male splined hub. 

No mounting adjustment is re- 
quired, the armature being simply 
pressed tight against the magnet 
face at the completion of mount- 
ing and on release the air gap is 


Fig. 1. Inserting split bushing in splined hub of Warner 
spline-drive armature is a simple operation 
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Roto-Mill announced by the M & M Tool & Mfg. Co. 


set automatically by the autogap 
spring. Fig. 1 shows the split bush- 
ing being inserted in the splined 
hub. Cap-screws passing through 
clearance holes in the flange of 
the bushing secure it to the hub 
but do not drive the hub, and so 
escape shear stress. A retainer ring 
keeps the armature from being 
backed off too far. Fig. 2 shows 
the bushing after it is secured on 
the shaft and the armature of the 
Warner spline-drive unit has been 
pushed against the magnet face. 
On releasing the armature the 
autogap spring provides the 1/32- 
inch gap setting. 
Circle Item 600 on inquiry card 


Roto-Mill Precision Milling 
Table Designed for Making 
Cams or Duplicating 


A Roto-Mill which is essentially 
a precision milling table designed 
for single, double, or triple op- 
eration for duplicating or making 
cams has been announced by the 
M & M Tool & Mfg. Co., Dayton, 
Ohio. This mill can be used in a 
vertical position for special jobs 
or as a fixturing plate for milling 
slots in parts, etc. A 110-volt, 60- 
cycle motor with forward and re- 
verse as well as variable-speed 
controls permits selection of the 
proper cutting speed. Gradua- 


Fig. 2. Bushing secured on shaft of spline-drive with 
armature and drive pushed against magnet face 
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~NEW... GRAND RAPIDS 


and just look atall No. 350 PRECISION 
these features: TOOL ROOM TYPE 
Powered vertical movement of HYDRAULIC FEED 


wheel head* 


Instantly variable hydraulic table SURFACE GRINDER 
speed 


Greased-for-life precision ball 


bearing spindle with two speeds 
for long wheel life 


Equipped with Vickers vane type 
pump and our own control valve 
for infinite longitudinal table 
speeds from 5” to 120’ per minute 


Variable speeds hydraulic cross 
feed and continuous cross feed 


Rugged, one-piece casting column 
and base for permanent rigid 
alignment 


Bijur one-shot lubricating system 
eliminating hand oiling 
Ultimate in accuracy with micro 


inch finish at production speeds 


* AUTOMATIC DOWNFEED AVAIL- 
ABLE AS OPTIONAL FEATURE 


For full details, just 
send a note on your 
letterhead. 


EYER 
GHINGSTON 


GALLMEYER & LIVINGSTON CO. 


305 Straight Ave., $.W., Grand Rapids, Mich. 
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Geneva drive mechanism made in various sizes 
by the Genevamatic Engineering Corporation 


tions are provided and micro 
switches can be attached to stop 
and reverse table movement. A 
special slip clutch can be provided 
for milling slots accurately by 
means of stops, etc. 

The Roto-Mill can be purchased 
to give a number of milling speeds 
ranging from one revolution every 
ten minutes to six revolutions a 
minute. It is available in many 
different types and can be made 
to suit customer’s requirements. 
Ample torque is developed by a 
special gear drive. Backlash ad- 
justment assures accuracy in mill- 
ing. The drive unit is sealed in 
grease and needs no oiling. 

Circle Item 601 on inquiry card 


Capewell “‘Speed-Band” 
Saw Blades 


The Capewell Mfg. Co., Hart- 
ford, Conn., has brought out a 
band-saw blade called the “Speed- 
Band” which is the first to be pro- 
duced from a new alloy designated 
L-100-M. This carbide alloy has 
been specifically designed for 
these blades. It has been formu- 
lated to deliver optimum perform- 
ance by embodying those charac- 
teristics best adapted for economi- 
cal sawing. 

The hot hardness and abrasion 
resistance of this alloy are said 
to make possible higher speeds 
and feeds on standard carbon 
band-saw cutoff machines. These 
qualities also serve to increase the 
range and types of materials which 
can be cut as well as to increase 
cutting speeds. 


Circle Item 602 on inquiry card 
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Drive for Indexing Tables 


Standard Geneva drives made 
by the Genevamatic Engineering 
Corporation, Tampa, Fla. are 
available for applications requiring 
from 3 to 24 indexing stations with 
shaft center distances ranging from 
3 to 6 inches in 1/4-inch incre- 
ments. A wide variety of hub and 
bore diameters is available. Steel 
wheels are furnished with Mee- 
hanite driving wheels. 

The new drives are designed to 
insure accurate indexing, positive 
locking, and smooth, trouble-free 
operation. Center distances less 
than, intermediate, or greater than 
the standard 3- to 6-inch range 
are available upon request. 

Circle Item 603 on inquiry card 


Section of Speed-Band band saw 


Heliweld electrode holder of small size announced 
by Air Reduction Sales Co. 


Small-Size Heliweld Holder 


A 350-ampere, water-cooled, 
manual Heliweld (tungsten-inert- 
gas process) holder which is as 
small as most conventional 200- 
ampere holders has been mar- 
keted by the Air Reduction Sales 
Co., a division of Air Reduction 
Co., Inc., New York City. Desig- 
nated the H35-B, it can be used 
to weld stainless steel, aluminum, 
copper, magnesium, and other 
special metals and alloys in sheets 
of paper thickness up to 1/8 inch 
thick or more, depending on the 
metal and type of current em- 
ployed. 

This holder has a completely 
enclosed water-cooling system 
designed to minimize leakage and 
which requires no “O” rings. Trans- 
parent plastic tubing is used on 
all hose assemblies to allow a vis- 
ual check on water flow at all 
times. The high-temperature plas- 
tic holder body is designed to 
withstand service temperatures up 
to 500 degrees F. Hoses are 
equipped with nuts and glands for 
easy removal. 

The holder is rated at 350-am- 
pere direct current, straight polar- 
ity, and 300-ampere alternating 
current. Tungsten electrodes 0.020 
through 5/32 inch in diameter in 
lengths from 2 through 7 inches 
can be used with argon, helium, 
or mixtures of these shielding 
gases. The holder is easy to use in 
confined spaces and has a mini- 
mum of 2 7/8-inch interference 
dimension when using a 2-inch 
collet cap assembly and short noz- 
zles. Stub loss is less than 13/16 
inch when using short nozzles. 

Circle Item 604 on inquiry card 
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Another 
Elmes 


PROFIT-MAKING 
ANSWER 

toa 

Pressing Problem! 


Maybe you aren’t a producer of aluminum 
(or likely as not you’d be among the many 
who have this installation), but the profitable 
manufacture of your product may be a real 
headache to your production men. That’s the 
time to call on Elmes! 


Elmes engineers have an outstanding reputa- 
tion for providing installations that effect 
lowest-cost operation on all kinds of produc- 
tion problems involving the use of presses. It 
may be that your particular need can best be 
met by a standard design Elmes® Hydraulic 
Press—or a standard design with modifica- 
tions. Or perhaps the job is so unusual that 
a special custom-built unit is required. In any 
case, Elmes will furnish a “‘Job-Fitted’’ press 
that will meet the specific requirements exactly. 


When you work with Elmes, you get the 
advantage of more than 60 years of leadership 
in hydraulic service — over 100 years of 
acknowledged excellence in manufacturing 
craftsmanship. Talk over your pressing 
problems with your nearby Elmes Distributor, 
or write to us direct. 


American Steel Foundries 


ENGINEERING DIVISION 


1162 Tennessee Avenve, Cincinnati 29, Ohio 


METAL-WORKING PRESSES » PLASTICS MOLDING PRESSES - 
PUMPS - ACCUMULATORS 
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aa 
lhe problem: Copper anode rods 


used in processing aluminum, are usually 
bent or distorted after removal from the re 
duction furnace. Manual straightening of the 
rod and delta (which holds the carbon block 
relate Ma -tastohAe] Mol Mil -Misliial ol i-Miel?) Maelo colale Molale, 
was costly in labor consumed 


A special, fully auto- 
matic Elmes Anode 
Rod Straightening 
Press (shown above) 
with a unique set of 
dies straightens the 
rod and aligns the del- 
ta within commercial 
tolerances in one pass 
through the press on 
an overhead conveyor 
A companion fully 
automatic Elmes. press 
(illustrated at right) 
then removes the cast 
iron thimble, used to 
hold the carbon elec- 
trode to two forged 
steel stubs 


For more data circle this page number on cord at back of book 
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RUSSELL, BURDSALL & WARD BOLT AND NUT 





Technical-ities 
By John S. Davey 


The strength of nuts 


With a hard, heat treated nut, 
ability to plastically adjust and 
distribute load over many 
threads diminishes. High loads 
tend to concentrate on first 
thread severely enough to 
cause stripping ... or fracture 
of first thread, which causes 
locking. Nut then cannot in- 
crease tension in bolt. 

Untreated nuts are strong 
enough for most needs, and 
don’t pose this problem. 


A CAUSE OF STRIPPING 


Upon tightening, a nut both 
compresses and dilates. Dila- 
tion can be overcome by wall 
thickness only, not by added 
height or heat treatment. 

Dilation is important since a 
reduction in area of bolt under 
tension accompanies it. Threads 
pull away from each other, 
from their stronger base to 
weaker tips. The shallowness 
of fine threads can cause pro- 
gressive shear. 

That’s why High Nuts (with 
fine threads) are no answer 
where “Heavy” Nuts (with 
coarse threads) are. 


WRENCHING STRESS HIGHEST 


Rotation of nut produces both 
tension and torsion in bolt. The 
force applying this combined 
stress is about 20% greater 
than the load which must be 
sustained when rotation stops. 

Thus...if a nut hasn’t failed 
in wrenching, it can still with- 
stand at least 20% more direct 
pull than it sustained during 
the tightening. 








Why high strength bolts make 


superior joint for dynamic loads 


dalailelalel miclaa: 


resist shear 


Washers prevent crushing under head and nut with consequent grip relaxation. 


While fasteners must be strong 
enough to carry the calculated loads, 
what makes a joint truly strong is 
the residual tension after wrenching. 


NO SLIP OR SEPARATION 
Consider the simple lap joint in 
sketch. Practically rigid, this joint 
is subjected only to: (1) external 
tension forces “T” tending to sepa- 
rate the plates against bolt clamping 
force “P”; (2) shear forces “S” 
tending to make plates slip against 
friction resistance “F’’. 

“‘F”’ increases when ‘‘P”’ does. 
With enough clamping force applied, 
shear loads transfer from one plate 
to the other without slippage. And 
when clamping force always exceeds 
tensile forces, plates obviously can- 
not separate. There can be no fur- 
ther stretch on bolt. Its load stays 
static at preload “P”, even when 
external loads are dynamic. 


UNIFORM CONTROL OF PERFORMANCE 
RBé&W high strength bolts allow a 
high magnitude of clamping force 
to be applied...and uniformly so. 
Materials conform to ASTM speci- 
fications. Applying known torques 
to nut produces uniform bolt ten- 
sions. Riveting by contrast, depends 
on difficult-to-control variables. 


MORE STRENGTH OVERALL 
For shear-resistance, riveted joints 
offer only the actual rivet shear 
strength. Don’t count too much on 
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friction even though rivets exert 
some grip as they cool. Compare: a 
l-inch bolt tightens to a tension of 
42,000 Ibs; a 1-inch rivet develops 
22,000 Ibs at best. 

The higher residual tension also 
protects the bolt against fatigue 
caused by stress-reversing cycles 
such as vibration. 

All this explains why, under heavy 
dynamic loads, rivets can loosen, 
elongate holes, often fail, requiring 
difficult replacement; but high 
strength bolts stand up. They can 
keep connections permanently tight 
on vibrating machinery, heavy duty 
conveyors, and trans- 
portation equipment. 

Talk it over with 

an RB&W fastener 
expert. Russell, 
Burdsall & Ward 
Bolt and Nut Com- 
pany, Port Chester, 
N. Y. 


RBaW high strength boits 
are from selected grade of 
medium carbon steel with 
proper combination of duc- 
tility and tensile strength. 
They conform to ASTM 
A325. 


Plants at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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Yours for the asking. 


Trucks 


Palmer-Shile Co., Detroit, Mich. 
Folder outlining the advantages of 
trucks engineered and manufactured 
for specific plant and warehouse ma- 
terials-handling problems. It describes 
underslung trailers for drums and 
other heavy units, etc. 


Circle Item 501 on Inquiry Card 


Hardness Tester 


Torsion Balance Co., Clifton, N. J. 
Bulletin describing the Kentron micro 
hardness testers. These instruments ap- 
ply dead-weight loads from 1 to 1000 
grams. (Additional weights for apply- 
ing heavier loads up to 10,000 grams 
can be furnished. 


Circle Item 502 on Inquiry Card 


Heat Exchangers and Steam Jets 


National Carbon Co., a division of 
Union Carbide Corporation, New York 
City. Catalogue Section S-6620, describ- 
ing Karbate impervious graphite, im- 
mersion heat exchangers and circulating 
steam jets for heating or cooling corro- 
sive solutions in all types of tanks. 


Circle Item 503 on Inquiry Card 


Pre-setting Tool 


Parker-Hannifin Corporation, Parker 
Fittings & Hose Division, Cleveland, 
Ohio. Catalogue Sheet No. 1149A6, 
describing the collar type Ferulset tool 
introduced by the company, designed 
to make the pre-setting of “bite” type 
fitting ferrules onto tubing easier. 


Circle Item 504 on Inquiry Card 


Compressors 


Cooper-Bessemer Corporation, Mount 
Vernon, Ohio. Bulletin 91, describing 
the features of Cooper-Bessemer AM/2 
and AM/4 packaged compressors for 
gas gathering. It discusses the incorpo- 
ration of large compressor concepts in 
these compact, heavy-duty units. 


Circle Item 505 on Inquiry Card 


Casting 


Arthur Tickle Engineering Works, 
Inc., New York City. Brochure en- 
titled “Bi-Metallic Casting by Tickle,” 
which presents a widely used method 
of metallurgically bonding dissimilar 
metals by the “Al-Fin” process. This 
method has been successfully applied. 


Circle Item 506 on Inquiry Card 
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Carriage Tracer 

Jones & Lamson Machine Co., 
Springfield, Vt. Brochure describing a 
two-dimension carriage tracer for J & L 
turret lathes. It has four completely 
automatic tracing cycles. This tracer is 
available on J & L No. 7A saddle type 
turret lathes. 


Circle Item 507 on Inquiry Card 


Control Valves 


Ross Operating Valve Co., Detroit, 
Mich. Digest catalogue—a condensa- 
tion of the general catalogue of Ross 
air valves, presenting information on 
all standard models, with envelope 
dimensions, model numbers, pipe sizes, 
JIC symbols, and other specifications. 


Circle Item 508 on Inquiry Card 


Inspecting by Reflection 


Jones & Lamson Machine Co., 
Springfield, Vt. Brochure describing the 
company’s normal reflection unit for 
FC-14 and TC-14 models of the J & L 
optical comparator, a new development 
in surface illumination. A feature is 
the use of special heat-absorbing glass. 


Circle Item 509 on Inquiry Card 


Drill Series 


Whitman & Barnes, Plymouth, Mich. 
Folder announcing a new series of 
drills specifically designed for produc- 
tion drilling of hard materials now 
commonly being used in the aircraft 
and missile industries. They are made 
of 8 per cent cobalt high-speed steel. 


Circle Item 510 on Inquiry Card 


Tapping Guide 


Jarvis Corporation, North Attleboro, 
Mass. Slide chart called the “Tap 
Selector,” allowing the user to quickly 
select the correct tap for most tapping 
jobs. The selector indicates the proper 
size to use for a desired class of fit, the 
tap drill size, tapping speeds, etc. 


Circle Item 511 on Inquiry Card 


“Verti-Slide” Machine 

Machine Division, Torrington Mfg. 
Co., Torrington, Conn. Technical bul- 
letin giving detailed operating features 
and specifications for the new V-81 
Verti-Slide vertical four-slide machine. 
Machine components described include 
the unique cam timing disc, etc. 


Circle Item 512 on Inquiry Card 
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Yours for the asking. 


Superalloy 


Kelsey-Hayes Co., Metals Division, 
New Hartford, N. Y. Brochure present- 
ing performance data on M-252, a 
vacuum-induction-melted alloy for 
heavy-duty, high-temperature  appli- 
cations. Chemical composition and 
physical constants are given. 


Circle Item 513 on Inquiry Card 


Band-Saw Blades 


Capewell Mfg. Co., Hartford, Conn. 
Folder describing “Speed-Band,” a new 
concept in band-saw blades. They are 
produced from a new alloy, L-100-M, 
which is specifically designed for this 
type of blade. The alloy permits use of 
higher speeds and feeds. 


Circle Item 514 on Inquiry Card 


Electrodes 


Harnischfeger Corporation, Milwau 
kee, Wis. Bulletin R-49, giving full 
specifications on an extended line of 
stainless electrodes covering all AWS- 
ASTM types. These all-position, low- 
spatter electrodes permit easy slag re 
moval. 


Circle Item 515 on Inquiry Card 


Tool-Holder 


Burgmaster Corporation, Gardena, 
Calif. Bulletin presenting a complete 
line of “Tool-flex” full floating tool- 
holders. The Tool-flex line consists of 
three standard types of fifty-one in- 
dividual models: general purpose, tap 
holder, and threaded adjustable. 


Circle Item 516 on Inquiry Card 


Industrial Fasteners 


Standard Pressed Steel Co., Jenkin- 
town, Pa. Folder describing the Un- 
brako “Hi-Life” thread—a recent ad- 
vance in industrial fasteners. It depicts 
the change from the old flat-root thread 
form to Hi-Life’s controlled thread root 
form. 


Circle Item 517 on Inquiry Card 


Rebuilt Machine Tools 


Miles Machinery Co.,Saginaw, Mich. 
Catalogue No. 212, listing machine 
tools that have been rebuilt and others 
that are in the process of being rebuilt. 
Included are automatics, drills, gear 
hobbers, grinders, lathes, milling ma- 
chines, and others. 


Circle Item 518 on Inquiry Card 
(This section continued on page 192) 


. . Use postcard inside back cover 


O.B.1. Press Line 


Niagara Machine & Tool Works, 
Buffalo, N. Y. Bulletin 55, presenting 
the company’s line of Series AF in- 
clinable presses, featuring an instant- 
engaging, low-inertia friction clutch 
and brake. Standard and optional fea- 
tures are given. 


Circle Item 519 on Inquiry Card 


Versatile Punch 


Whitney Metal Tool Co., Rockford, 
Ill. Folder describing the No. 118 
Whitney-Jensen hand metal bench 
punch with adjustable ram, throat 
depth of 7 inches, and throat height 
of 4 1/2 inches, which increases the 
number of jobs this punch can handle. 


Circle Item 520 on Inquiry Card 


Generator 


Sight Feed Generator Co., West Alex- 
andria, Ohio. Brochure presenting the 
newest addition to a line of acetylene 
generators. Carbide manufacturers now 
have 2-inch by 0-inch (run-of-crusher) 
carbide for acetylene generation. A new 
unit accommodates this new size. 


Circle Item 521 on Inquiry Card 


Lathes 


Nebel Machine Tool Corporation, 
Cincinnati, Ohio. Bulletin 211 describ- 
ing a new lathe, Model HXB 26/45. 
It gives complete features and specifi- 
cations on the new heavy-duty exten- 
sion-bed gap lathe, built to ASA stand- 
ards of accuracy and tolerance. 


Circle Item 522 on Inquiry Card 


Special Steels 


Allegheny Ludlum Steel Corporation, 
Pittsburgh, Pa. Booklet presenting air- 
craft steels AM-350 and AM-355. It 
gives details on these steels as to their 
mechanical and physical properties at 
various temperatures. Also included are 
sections on heat-treating, etc. 


Circle Item 523 on Inquiry Card 


Soldering Supplies 


Johnson Mfg. Co., Inc., Mount Ver- 
non, Iowa. Catalogue C-1 containing 
complete descriptions of fluxes, solders, 
and supplies for all soldering applica- 
tions. Products shown include general 
purpose, stainless-steel, . aluminum, 
rosin, and noncorrosive fluxes, etc. 


Circle Item 524 on Inquiry Card 
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HOW BarnesprilL PRODUCTION UNITS 
SAVE MONEY THROUGH FLEXIBILITY! 


NOW ADAPTED 
TO 35-STATION 
UNIT TO 

_ MACHINE 
TRANSMISSION 
CASE 


BarnesdriL units regroup easily . economically. 
A leading automobile manufacturer, for instance, is reduc- 
ing the costs of tooling for a new transmission case by using 
BarnesdriL units from an obsolete motor block line built 
to the “Building Block”’ principle. “‘Before and after” parts 
are illustrated. 


By simply replacing the ‘‘pot” this unit can be adapted 
to major styling changes. All “‘pot type’’ heads are used on 
this line. Pallets used to hold the work fixtures also can be 
re-used when the machine is rebuilt. Since pallets rise very 
little from the rest pad for indexing, they automatically 
sweep chips into the flume. 


This “obsolete” unit will go right on producing! That’s 
because BarnesdriL unit and slide assemblies are separate. 
Base and column sections are separate, too, for widest 
possible flexibility, Units have inserted hardened and ground 
steel ways, with saddle type construction to reduce height 
of auxiliary heads. 


This duplex milling head is combined with drilling, tap- 
ping, reaming, boring, and facing units on the new 35 
station machine. Gross production rate is one case every 
36 seconds. For easy maintenance, hydraulic cylinders on 
BarnesdriL units can be removed by loosening 4 bolts and 
uncoupling the tie rod. 


Get the complete story in cost-cutting BarnesdriL Production Units ... write for catalog 150-D Today! 


FROOUC TION 


Honing Machines / Production Units / Filtration Units / Drilling Machines 


BARNES DRILL CO. 


820 Chestnut Street e Rockford, Illinois 
DETROIT OFFICE — 13121 Puritan Avenue 
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Solid-Carbide Drills and Reamers 


M. A. Ford Mfg. Co., Inc., Daven- 
port, Iowa. Bulletin containing illus- 
trated and technical descriptions of 
four series of solid-carbide drills and a 
series of solid-carbide reamers. Fea- 
tured is the “Hi-Roc” drill, engineered 
for production work in hardened steel. 


Circle Item 525 on Inquiry Card 


Silicone Rubber 


General Electric Co., Waterford, 
N.Y. Bulletin CDS-208, entitled “Why 
and Where It Pays You to Use Cable 
Insulated With General Electric Sili- 
cone Rubber,” which lists the insulated 
properties of G-E Class 900 electrical- 
grade silicone rubber. 


Circle Item 526 on Inquiry Card 


Form Grinder 


Jones & Lamson Machine Co., 
Springfield, Vt. Brochure describing 
the firm’s Model E2 automatic form 
grinder. It is specifically designed for 
high production precision plunge 
grinding up to 31 inches in length. It 
is also adaptable for other work. 


Circle Item 527 on Inquiry Card 


Press Brakes 


Dreis & Krump Mfg. Co., Chicago, 
Ill. Catalogue presenting Chicago steel 
hydraulic press brakes from 100 to 
2000 tons. All hydraulic components 
are protected by  pressure-control 
valves. Electrical and hydraulic equip- 
ment is an integral part of the machine. 


Circle Item 528 on Inquiry Card 


Rack and Pinion Roll Feeds 


Automation Division, F. J. Littell 
Machine Co., Chicago, Ill. Catalogue 
describing the company’s rack and 
pinion roll feeds for O.B.I. presses. 
Covered are: operating and economical 
advantages of automated press opera- 
tion, and principles of roll-feed design. 


Circle Item 529 on Inquiry Card 


Dry Coolant 


King Graphite Products, Inc., Tren- 
ton, Mich. Folder describing a new 
treatment for grinding wheels which 
retards loading and functions as a 
dry coolant. Once the wheel has been 
impregnated in “Dri-Kool,” its pores 
are coated with a parting medium. 


Circle Item 530 on Inquiry Card 


(This section continued on page 194) 


Special Alloy 

Kelsey-Hayes Co., Metals Division, 
New Hartford, N. Y. Bulletin describ- 
ing “Waspaloy,” a vacuum-melted alloy 
for specially corrosive high-temperature 
applications. Information is given about 
sizes and forms available, and a three- 
step heat-treatment cycle. 


Circle Item 531 on Inquiry Card 


Presses 


Studebaker Hydraulic Products Co., 
Melrose Park, Ill. Bulletin No. AH-98 
featuring the Model AH-1000 10-ton 
and Model AH-500 5-ton air-hydraulic 
speed presses, with “dual stage power 
package” and ram assembly. Optional 
equipment is included. 


Circle Item 532 on Inquiry Card 


Boring and Grinding Machines 


Heald Machine Co., Worcester, Mass. 
Condensed general catalogue 1-2, de- 
scribing the basic design features of all 
Heald machines. It covers the various 
models of Bore-Matics, internal grind- 
ers, rotary surface grinders, tool sharp- 
eners, boring- and wheel-heads, etc. 


Circle Item 533 on Inquiry Card 


Lenses and Optical Systems 


Simpson Optical Mfg. Co., Chicago, 
Ill. Booklet describing how lenses are 
made by the company for all phases 
of industry. Optical coatings, systems, 
and lens mountings are also discussed. 
Lens manufacture, from _ generating 
through polishing, is described in detail. 


Circle Item 534 on Inquiry Card 


Accessories 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. Catalogue No. 37A featur- 
ing machine-shop accessories. It lists 
arbors, adapters, collets, and other 
machine shop accessories which the 
company manufacturers. The listings 
of these products have been improved. 


Circle Item 535 on Inquiry Card 


Sensing Control 


Security Controls, Inc., Buffalo, N.Y. 
Bulletin 400, presenting an electronic 
sensing control for detecting, counting, 
measuring, and recognizing objects as 
they enter a capacity field. Described 
are method of operation, details of 
components, and sixteen applications. 


Circle Item 536 on Inquiry Card 
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PLASMA FLAME 
SPRAY IN YOUR 
OWN PLANT 


Flame spraying hi-temperature crucible 


Apply coatings of high melting point materials such as tungsten, 
tungsten carbide, molybdenum, chromium carbide, titanium oxides, 
calcium zirconate, rare earth oxides. Operates at 10,000°—15,000°F. 


Now any material that can be melted without decom- 
posing can be sprayed. Despite high melting tempera- 
ture, object sprayed stays cool. 





Plasma Flame — how it works 


The METCO Pl Fl ro- 
High fluidity of particles and high velocity of impinge- : 0 hee eee a eee 

duces an arc contained in a water-cooled nozzle. 
ment bond particles together to produce high density ‘ ' h dth 
coatings semi-fused to work surfaces. Absence of air An —_ gas, blown through and aah ie ey io aie 
eliminates oxidation. is “excited” to energy states having temperatures 
approaching 30,000°F. This Plasma “Flame” is 
used for melting and spraying any desired 
material. 














with the standard apparatus on various shaped objects 
and mandrels. Coating densities are easily controlled 
and up to 98% of theoretical can be obtained. Lowered 
oxide contents, with improved bond and tensile 
strengths are additional advantages. 











The METCO Plasma Flame Gun is the latest development 
in flame-spraying equipment by METCO. Write today for 


free bulletins describing the various flame spraying proc- 
Metco Type MB Plasma Flame Spray Gun pation se Sheane ions Ge 


Spraying tungsten on brass mandrel Tungsten coated graphite part 


Here is a valuable new tool for the metalworking re- 
search department or production line. The METCO 


Plasma Flame Spray Gun operates on inexpensive inert Metallizing Engineering C0., Inc. 


gases, with high electrical power conversion efficiency wether, tone eee - —— METCO 


and long component life. Continuous hot gas streams, , Telephone: EDgewood 4-1300 

: x - In Great Britain: METALLIZIN 4 ‘ 
as high as 30,000°F., with accurate control of tempera- Chabhem Nesnivtian Eeceea a 
ture, can be generated for costs of % to % those of 


: e Metallizing Engineering Co., Inc. 
oxygen-fuel gas equipment for equivalent heat output. 


1181 Prospect Ave., Westbury, L. |., New York 


; Please send me free bulletin on the Metco Plasma Flame 
Other advantages include push-button operation, ex- Spray Gun. 
tremely simple training of personnel, elimination of 


Name Title 
flash-back and explosion problems. 





Company 





Materials that can be sprayed 


Specifically, a wide range of metals and their oxides, 
carbides, borides, and refractories have been sprayed 


Address 





Zone State 
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catalogues ... . bulletins . . . . manuals 





FARREL-STKES 


Yours for the asking. . . . Use postcard inside back cover 


Automatic Conveyor Lubricators 


J. N. Fauver Co., Inc., Detroit, Mich. 
Catalogue No. CL 659, describing the 
new models of the “110 Series” and 
“700 Series” automatic conveyor lubri- 
cators. Three fundamental improve- 
ments are included in the design of the 
“110 Series” models. 


Circle Item 537 on Inquiry Card 


Shear Knives 


American Shear Knife Co., Home- 
stead, Pa. Brochure describing a full 
line of shear knives for all metal- 
cutting applications. It features de- 
scriptive sections on each of six grades 
of A.S.K. shear knives, together with 
company’s recommendations for use. 


Circle Item 538 on Inquiry Card 


Pumps 

Ruthman Machinery Co., Cincinnati, 
Ohio. Catalogue No. 59A featuring a 
line of industrial coolant pumps (im- 
mersed type) and accessories. Dimen- 
sions and capacities are given and per- 
formance curves are charted. These 
pumps are motor-driven. 


Circle Item 539 on Inquiry Card 


Steel Analyses 


Jones & Laughlin Steel Corporation, 
Stainless and Strip Division, Detroit, 
Mich. Pocket guide listing the compo- 
sitions of forty stainless steels, 184 
alloy steels, and 105 carbon steels most 
often used in industry. It also contains 
important Federal specifications. 


Circle Item 540 on Inquiry Card 


Gear Generators 


Consolidated Machine Tool Division, 
Farrel-Birmingham Co., Inc., Roches- 
ter N. Y. Bulletin 460, describing and 
illustrating the complete line of Far- 
rel-Sykes gear generators. Included are 
complete specifications of all models 
and a description of design features. 


Circle Item 541 on Inquiry Card 


Fasteners Division 


Engineered Fasteners Division, Town- 
send Co., Ellwood City, Pa. Brochure 
describing production facilities, plants, 
and products of the newly organized 
Engineered Fasteners Division. Fea- 
tured are the complete line of mechan- 
ical fasteners and cold-headed parts. 


Circle Item 542 on Inquiry Card 


Hoists 


Harrington Co., Plymouth Meeting, 
Pa. Catalogue R, describing a full line 
of hoist products for overhead han- 
dling of loads from 1/4-ton through 
60 tons. It covers more than twenty 
different kinds of cranes, hoists, and 
specialty and accessory items. 


Circle Item 543 on Inquiry Card 


Welding Helmets 


Sellstrom Mfg. Co., Palatine, IIl. 
Bulletin 35-H, featuring the company’s 
line of fiber glass welding helmets. The 
firm’s new nylon lift-front and _sta- 
tionary plate retainers and ratchet Sel- 
O-Matic plastic headgear are described. 
Included are data on replacement plates. 


Circle Item 544 on Inquiry Card 


Drives 


Browning Mfg. Co., Maysville, Ky. 
Catalogue GB-201-A, covering a line 
of Browning “Gearbeit” drives, which 
combine the flexibility of belt drives 
with the advantages of chain and gear 
drives. Design suggestions and tables of 
stock drive combinations are included. 


Circle Item 545 on Inquiry Card 


Magnetic Separators 


S. G. Frantz Co., Inc., Trenton, N. J. 
Catalogue telling how to solve your 
filtering problems involving the re- 
moval of ferrous grit from hydraulic 


“systems, by means of high-pressure 


“Ferrofilter” magnetic separators. Data 
sheets and price lists are supplied. 


Circle Item 546 on Inquiry Card 


Conductor Systems 


Cleveland Tramrail Division, Cleve- 
land Crane & Engineering Co., Wick- 
liffe, Ohio. Bulletin No. 2016-D, de- 
scribing “Safpowrbar” conductor sys- 
tems for providing electrification of 
maximum safety and long life on over- 
head materials-handling equipment. 


Circle Item 547 on Inquiry Card 


Stainless Steel 


Union Carbide Metals Co., Division 
of Union Carbide Corporation, New 
York City. 88-page booklet, called 
“Buyer’s Guide for Stainless Steel Con- 
sumer Products,” listing over 500 con- 
sumer products made of stainless steel. 
It covers items in the automotive field. 


Circle Item 548 on Inquiry Card 
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Light-weight, ZINC die cast instrument housings are finding 
extensive use in 1960's precision-engineered automobiles. De- 
signed for the new MERCURY, this is an excellent example of 
the way automotive engineers are getting the most value—at low 
cost—from a single, rigid, rattle free and easy-to-assemble unit. 

Integrated designing of panels and instrument clusters for 
ZINC die casting eliminates the cost of sub-assemblies and 
extra parts, unitizes instrumentation, provides space-saving facil- 
ities for wiring and saves weight. In this one complex, thin-wall, 


..-RIGID, RATTLE FREE 
and EASY TO ASSEMBLE 
WHEN DIE CAST with 


ready-to-use ZINC die casting are integrally cast bosses and 
studs for rapid assembly, framing members and supports for 
finish pieces. 

Here, as in many other applications, rugged but extremely 
thin-wall sections—possible only with ZINC die castings—mini- 
mize weight and are stronger in proportion to thickness than 
heavier sections. Weighing only 742 pounds, the over-all measure- 
ments of this MERCURY instrument cluster are 2244” long, 12” 
high and 642” deep, with a minimum wall thickness of .037”. 


HORSE HEAD® SPECIAL ZINC AND HORSE HEAD ZAMAK ARE PRODUCED BY 


THE NEW JERSEY ZINC COMPANY 


DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY 
160 Front Street - New York 38, N. Y. 
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MASSIVE, ROUGH CASTINGS . . . are ACCURATE MACHINING . . . on the INTRICATE 3-DIMENSIONAL SHAPES .. . 


machined quickly and efficiently on KELLER Machine means that this like the job shown here, are dupli- 
the Barth Corporation’s big, powerful big automotive die will require only a cated quickly and accurately, as the 


BG-21 KELLER Automatic Tracer- minimum of barbering. cutter follows the sensitive tracer. 
Controlled Miller. 
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ASSURED 


... AND INTRICATELY CONTOURED DIES 
PRODUCED QUICKLY, ECONOMICALLY WITH 


/K ELLER] Automatic Tracer-Controlled Millers 


TRADEMARK® 


One of the country’s largest tool and die manufac- 
turers, the Barth Corporation, of Cleveland, Ohio, 
has depended for many years on KELLER Auto- 
matic Tracer-Controlled Millers to produce large, 
intricately contoured dies for the automotive, 
aircraft-missile, appliance and other industries. 


Shown opposite with one of his company’s KELLER 
Machines, Mr. John Barth — Vice President and 
General Manager of Barth Corporation and newly 
elected President of the National Tool and Die Man- 
ufacturers’ Association — states, ““KELLERS do in- 
tricate die jobs not otherwise possible and do them 
quickly and accurately. In our plant, these machines 


are highly regarded and are considered the only ma- 
chines for the job.” 


(( Annie SAY 


1860 (7 )) 1960 
. a y a 


A COMPLETE LINE OF KELLER MACHINES ... for every work 
size requirement is produced by Pratt & Whitney. From 
the compact Type BL (center) to the giant Type BG-22 
(right), they provide travel capacities from 36’ x 20’ to 
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At Barth Corporation, KELLER Automatic Tracer- 
Controlled Milling Machines are used to reproduce 
large plaster full-models in tool steel, with speed, effi- 
ciency and economy — producing the dies that will 
manufacture components for the nation’s newest 
automobiles and appliances. Operation is easy; there 
is no work spoilage and no maintenance problem. 


Dies, molds, prototype parts, limited-run production 
— and anywhere that intricate, 3-dimensional con- 
tours must be machined with speed and accuracy — 
a KELLER Automatic Tracer Controlled Milling 
Machine can help you turn out better work at lower 
cost. Write now for complete information, stating 
the work-size range you require. Pratt & Whitney 
Company, Inc., 12 Charter Oak Boulevard, West 
Hartford, Connecticut. 


PRATT & WHITN EV 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS - GAGES +- CUTTING TOOLS 


Ea 
. al 


1 We 


20 ft x 7 ft. Also included is the precision VELVETRACE® 
(left) with non-contacting tracer control capable of dupli- 
cating the finest detail to “tenths” accuracy. 
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Hapless Talk 


We were reading in Saturday Re- 
view about the science of “Thermo- 
damnics,” which, according to Pro- 
fessor Louis Sattler of the Brooklyn 
College chemistry department, is con- 
cerned with innate cussedness of in- 
animate objects. Lecturers in chem- 
istry have long been irked by the 
refusal of chemicals to exhibit their 
“chemical properties” when an audi- 
ence is watching a demonstration. 
The professor duly noted this, as 
well as other irksome observations, 
such as: the buttered bread falls to 
the floor, butter side down; the jui-e 
from a grapefruit always finds the 
eye; the pen lands point down on the 
wood floor. You yourself discover 
the laws of Thermodamnics as vou 
exasperatedly experience them. 


New Dawns for Lawns 


A measuring device which pre- 
dicts lawn wear has been invented 
by a professor from the University 
of California. It consists of four re- 
volving corrugated wooden feet (to 
simulate scuffing), two rollers cov- 
ered with golf shoe spikes, and a 
slanting wheel, according to Indus- 
trial Research Newsletter. Or just 
about what any lawn is subjected to 
on a Saturday morning. 


Don’t Be Dressed to Kill! 


Sloppy clothing is a serious hazar.l 
in industry, according to the Insti- 
tute of Industrial Launderers. A 
missing button on a shirt cuff, a rip 


Happy Vow Year / 


in clothing, a dangling tie—these are 
just a few of the many invitations 
to accidents in the shop. 


We Dig It 


Miner & Miner Consulting Engi- 
neers Inc. has its headquarters ap- 


propriately enough in Littleton, 
Colo. 


Antique Appeal 


A foot-operated trip hammer 
over 150 years old is an attraction 
being demonstrated daily at Old 
Sturbridge Village in New England. 
There seems to be a revival of in- 
terest in antique automobiles, clip- 
per ships, and steam engines, as well 
as early machine tools. Perhaps peo- 
ple are sustaining the sharp shock 
of the Space Age by recalling sooth- 
ing samples of the Earth Age. 


Chameleon in the Sky 


A scientist at Space Technological 
Laboratories, Inc., has devised a 
coating for satellites that will change 
color for protection, the idea being 
based on the well-known phenome- 
non that light colors reflect heat 
while dark ones absorb it. So this 
coating will become lighter or darker 
according to the temperature, thus 
keeping the temperature inside the 
shell uniform. Everything for the 
spaceman, nothing for the earthman 
—we might happen to like our auto- 
mobile white in summer and black 
in winter! 





By E. S. Salichs 


RINDS 


Friendship Pacts and Plaques 


The Canadian Coat of Arms and 
the American Declaration of Inde- 
pendence will be preserved, virtu- 
ally forever, in stainless steel by the 
Jones & Laughlin Steel Corporation. 
In the form of plaques, they were 
presented as mementos of the Inter- 
national Freedom Festival to the act- 
ing mayor of Windsor and the mayor 
of Detroit. The plaques are accurate 
replicas of the originals, achieved 
through a combination of photo- 
lithography and chemical treatment. 


Plu Perfect 


Plutonium-239 (a primary ingre- 
dient of A-bombs and nuclear re- 
actors) is now being used to measure 
the moisture content of molding 
sand at the Central Foundry Divi- 
sion of General Motors, and is be- 
lieved to be the first industrial appli- 
cation of its kind. The general man- 
ager of the foundry says that the 
new technique is solving an ancient 
problem for foundrymen—that of 
maintaining a proper moisture con- 
tent in sand molds. 


Six, Six, Six 


A corporation, unmentionable this 
time, sent us a release, the title of 
which read, in caps, “Blank Blank 
reports sex months earnings.” Darned 
if that wasn’t the only typographical 
error on the page. Rounding out the 
blunder, however, was the last para- 
graph which began “Blank Blank is 
a diversified company . . .” 
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DEEP HOLES FROM THE SOLID, 
ROUND AND STRAIGHT WITHIN .001° 


Bor-Drilled in 30 seconds! 


A cast-iron automotive distributor base in high production 
requires a central hole 67” deep by %”" diameter. Hold both 
concentricity and diameter to .001” tolerance; finish the I.D. 
to 15 RMS or better. How many operations would you specify for 
the job—drilling, reaming, plus honing or lapping? 


Actually, your process sheet needs only one notation—Bor-Dril! 


Bor-Drilling is Ex-Cell-O’s method of producing accurate holes 
from the solid with standard or special Ex-Cell-O Precision 
Boring Machines. The process utilizes a rotating gun-type drill; 
chips are cleared out the single flute of the drill by high-pressure 
coolant oil fed through the Ex-Cell-O Precision Spindle. 


Ask your Ex-Cell-O Representative about this faster, better way to 
get a finish-machined small hole 12” deep or more in one oper- 
ation. Or write direct for a free descriptive booklet on Bor-Drilling. 


EXCEIL-O/ o2™ 


CORPORATION 
DETROIT 32, MICHIGAN Diutston 59-22 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS + GRINDING AND BORING SPINDLES « CUTTING 
TOOLS ¢ RAILROAD PINS AND BUSHINGS ¢ DRILL JIG BUSHINGS » TORQUE ACTUATORS « THREAD AND GROOVE 
GAGES + GRANITE SURFACE PLATES + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 





NEW! 
HUGHES 
2-AXIS 
MACHINE 
TOOL 
CONTROL 


The new Hughes Machine Tool Control provides you with 
automatic positioning of a two-axis table plus third axis feed 
control if desired. Designed for use in drilling, boring, turning, 
riveting, spot welding, punching, eyelet inserting and other 
similar operations, the Hughes Control offers you significant 
tooling and labor savings. It is easily adaptable to new machines 
or for retrofit. 


Simplification of tooling reduces lead 
time. 


Precision positioning eliminates 
expensive tooling. 


Handling is reduced between operations. 


High-speed operation reduces the 
number of machines required. 


Scrap due to operator errors is reduced. 


Very large savings are realized in re-run 
of any given parts order. 


Eliminates large inventories. 


Rework of tooling after design changes 
is rep'aced by simple modification of 


advantages machine tape. 


The new operator produces as much 
as the experienced operator. 


Cost estimating is more precise. 


The inspection burden is greatly eased. 
All parts are identical. 


Planning and scheduling is greatly 
simplified. Many more operations can 
economically be performed with one 
machine and one setup. 


Tape contro! means the machine delivers 
high precision work at the same cost 

as low precision work. Tight tolerances 
at no extra cost. 


advanced 
features of 

the new Hughes 
Products 2-axis 
machine tool 
control 


Travel 


Axis Control 
Drive System 


Tape 
Tape Reading Time 


Drive System Power 
Resolution 
Auxiliary Functions 


Operation Modes 


Power Requirements 


1. Transistorized circuits. 


Mercury-wetted relays eliminate “chatter.” 
Positioning accuracy is + 0.0002", 
non-cumulative. 

Repeatable accuracy: + 0.0002”. 

input resolution: 0.001". 

Compact cabinet occupies minimum 

of valuable floor space. 


+ Third axis of control easily added at 


nominal cost. 


- Electronic position transducer insures 


continuing accuracy and reliability. 


. Digital system assures positive, accurate, 


high-speed positioning at 180” per minute. 
Modular construction of plug-in units 
cuts down-time. Spare unit simply 
inserted for continuous production. 
Standard 1°, 8-channel Mylar tape used 
in system. 

Optical tape reader for precise, high- 
speed information input. 


- Tape is prepared on Hughes Products unit 


which is simple to operate and low in cost. 


other specifications 

Unlimited, except that the maximum 
movement per block of tape is 39.999 inches. 
Two axes simultaneously. 

“Creep Traverse Drive Unit" to be attached 
to preloaded ball bearing leadscrew. 

1 inch, eight channel, opaque, perforated tape. 
Less than one second during feed axis 
movements. Does not add to machining cycle. 
1/4 hp (higher power in special unit). 

0.001 inch. 

24 bits of information available—program- 
mable as six binary coded decimal digits. 

1) Automatic. 2) Set-up (semi-automatic for 
tape and program checking). 

3) Manual. 

110 volt, single phase. Control plus drive 
motors require less than 10 amps. 


For further information on the Hughes Machine Tool Control...and its application to 
your specific needs...please write or wire: HUGHES PRODUCTS, Industrial 
Systems Division, International Airport Station, Los Angeles 45, California. 


For export information, write: Hughes International, Culver City, California. 


Creating a 
new world with 
ELECTRONICS 


© 1959, HUGHES AIRCRAFT COMPANY 


SEMICONDUCTOR DEVI ES * STORAGE TUBES AND DEVICES * MICROWAVE TUBES + VACUUM TUBES AND COMPONENTS © CRYSTAL FILTERS + MEMO-SCOPE® OSCILLOSCOPES * INDUSTRIAL CONTROL SYSTEMS 
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MACHINERY'S DATA SHEET: 





AMERICAN STANDARD CUT AND GROUND THREAD TAPS—3 


Tap Recommendations for Classes 2, 3, *1B, 2B & 3B Unified and American Screw Threads 


Fractional Sizes 





Threads 
Per Inch 


Recommended Tap 


Pitch Diameter Limits 
For Class of Thread 


For Class of Thread 





NC 


and 


UNC 


NF | 
and | 
UNF 


Classi 


2 


< 


Class 
3 


Class 
+2B 


Class 
3B 


Min. 
All Classes 
(Basic) 


Max. 
Class 
2 


Max. 
Class 
3 


Max. 
Class 
2B 


Max. 
Class 
3B 





28 


H3 
H2 


G H2 
G Hl 


G H5 
G H4 


G H3 
G H2 


0.2175 
0.2268 


0.2211 
0.2299 


0.2201 
0.2290 


0.2223 
0.2311 


0.2211 
0.2300 








H3 
H3 


G H2 
Hl 


G H5 
G H4 


G H3 
G H3 


0.2764 
0.2854 


0.2805 
0.2887 


0.2794 
0.2878 


0.2817 
0.2902 


0.2803 
0.2890 





G 


3 H3 


H3 


H2 
Hl 


G H5 
G H4 


G H3 
G H3 


0.3344 
0.3479 


0.3389 
0.3512 


0.3376 
0.3503 


0.3401 
0.3528 


0.3387 
0. 35 16 














H5 
H3 


H3 
Hl 


G H5 


G H3 
G H3 


0.3911 
0.4050 


0.3960 
0.4086 


0.3947 
0.4076 


0.3972 
0.4104 


0.3957 
0.4091 





H5 
H3 


H3 
Hl 


G H3 
G H3 


0.4500 
0.4675 


0.4552 
0.4711 


0.4537 
0.4701 


0.4565 
0.4731 


0.4548 
0.4717 





3 HS 


H3 


H3 
H2 


G H3 
G H3 


0.5084 
0.5264 


0.5140 
0.5305 


0.5124 
0.5294 


0.5152 
0.5323 


0.5135 
0.5308 





H5 
H3 


H3 
H2 


G H3 
G H3 


0.5660 
0.5889 


0.5719 
0.5930 





0.5702 
0.5919 


0.5732 
0.5949 


0.5714 
0.5934 





3 H3 


H5 


H3 
H2 


G HS 
G H3 


0.6850 
0.7094 


0.6914 | 


0.7139 | 


0.6895 
0.7126 


0.6927 
0.7159 


0.6907 
0.7143 





| 
| 
| 


3 H6 


H4 


H4 
H2 


G H4 
G H4 


0.8028 
0.8286 


| 0.8098 | 
0.8335 | 


0.8077 


0.8322 | 


0.8110 


0.8356 | 





0.8089 
0.8339 





~_ i 


H6 
H4 


H4 
H2 


G H4 
G H4 


0.9188 
0.9459 


0.9264 | 
0.9515 | 


0.9242 
0.9499 


+ 
0.9276 | 


0.9535 


0.9254 
0.9516 





| 


H4 
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H2 


G H6 


G H4 


0.95 36 


0.9572 


0.9609 | 


0.9590 





~ 
oa. 


H8 
H4| 


H4 
H4 


G H8 
G H6 


G H4 
G H4 


1.0322 
1.0709 





1.0407 | 


1.0765 | 


0.9585 | 
i 


1.0381 


1.0749 | 





1.0416 | 


1.0787 


1,0393 


~ 10768 





oe 
=e 


HB | 
H4| 


H4 
H4 


G H8 
G H6 


G H4 
G H4 


1,1572 
1,1959 


1.2015 


1.1657 | 


1.1631 | 


1,1999 


1.1668 
1.2039 


1.1644 
1.2019 
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1,3249 
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1.3270 





G H8| 


12 IE G i} 6 H4 


G H4 








G H8 
G H6 





G H4 
G H4 


1.3917 
1.4459 





| 1.4018 
| 1.4515 





1.3988 
1.4499 





1.4022 
1.4542 





1.3996 
1.4522 





* 1B tapped holes can be produced with CUT thread taps. 


t Cut thread taps may be used under normal conditions and in average materials for producing tapped holes to this 


classification, 


The above recommended taps normally produce the Class of Thread indicated in average materials when used with 
reasonable care. However, if the tap specified does not give a satisfactory gage fit in the work, a choice of some 








other limit tap will be necessary. 


Extracted from American Standard Taps—Cut and Ground Threads (ASA B5.4- je). with the permission of the publisher, 
the American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N 
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MACHINERY'S DATA SHEET 





AMERICAN STANDARD CUT AND GROUND THREAD TAPS—4 


Tap Recommendations for Classes 2, 3, t2B & 3B Unified and American Screw Threads 
Numbered Sizes 





Threads Recommended Tap Pitch Diameter Limits 
Per Inch For Class of Thread For Class of Thread 





Min All Max. Max. Max. Max. 
= ee = — Classes Class Class Class Class 
2B (Basic) 2 3 2B 3B 


80 |GHI | GHI GH2| GHl 0.05 19 0.0536 | 0.0532] 0.0542 | 0.0536 


.. |GH1L| GHI1]| GH2/GHIl 0.0629 | 0.0648 | 0.0643] 0.0655 | 0.0648 
72 |GH1| GH1| GH2|GH1] 0.0640 | 0.0658 | 0.0653} 0.0665 | 0.0659 


-. |GH1L| GH1| GH2|]GH1] 0.0744 | 0.0764 | 0.0759] 0.0772 | 0.0765 
64 |GH1 | GHI1| GH2|GHI1| 0.0759 | 0.0778 | 0.0773} 0.0786 | 0.0779 


48 .. |GH1L|GHI1]| GH2|GHIl 0.0855 | 0,0877 | 0.0871) 0.0885 | 0.0877 
ee 56 |GHL| GHI1| GH2|GHI1j{ 0.0874 0.0894 0.0889 : 0.0895 


40 -. |GH2|GHI1] GH2|GH2 0.0958 0.0982 | 0.0975 . 0.0982 
ee 48 |GH1 {| GHIl GH2|GHI} 0.0985 - 1007 -1001 ; 0.1008 
40 -. |GH2|]GHI1| GH2|GH2]| 0.1088 1112 1105 . 0.1113 
ee 44 |GH1]GHI1] GH2}|GHI1] 0.1102 1125 1118 ° 0.1126 


32 -. |GH2}]GHI1}] GH3}GH2] 0.1177 1204 1196 . 0.1204 
-- | 40 |GH2}|GH1} GH2|GH2} 0.1218 1242 1235 ; 0.1243 


32 .. |GH2}|GHI1] GH3|GH2]. 0.1437 .1464 1456 ° 0.1465 
ee 36 |GH2 | GH1| GH2|GH2]{ 0.1460 1485 1478 . 0.1487 


24 -. |GH3 | GH1| GH3|GH3|. 0.1629 1662 1653 . 0.1661 
ee 32 |GH2}|GH1] GH3|GH2]{ 0.1697 1724 1716 ° 0.1726 


24 -.- |GH3 | GHI1}| GH3}]GH3j] 0.1889 . 1922 1913 . 0.1922 
ee 28 |GH3 | GH1 | GH3]GH3/] 0.1928 -1959 | 0.1950 ° 0.1959 


NC | NF 
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tout thread taps in sizes 3 — 12 NC and NF inclusive may be used under normal conditions and in average 
materials for producing tapped holes to this classification, 


The above recommended taps normally produce the Class of Thread indicated in average materials when 
used with reasonable care. However, if the tap specified does not give a satisfactory gage fit in the work 
a choice of some other limit tap will be necessary. 


Extracted from American Standard Taps—Cut and Ground Threads (ASA B5. <109),. Le the permission of the 
publisher, the American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N 
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Adjustable Diameter and Open 


hime ae BALL BUSHINGS 


. \% 












Precision Series ‘A’’ and 
Low Cost Series ‘B'’ BALL BUSHING 





Open BALL BUSHING 
for Zero Clearance on 
Supported Shafts 


The BALL Bearing for all your 


LINEAR 
MOTIONS 


ELIMINATE BINDING AND CHATTER 
SOLVE SLIDING LUBRICATION PROBLEMS Saale td peupeates exbuein eet halamen ante 
LONG LIFE & LASTING ALIGNMENT problem by application of BALL BUSHINGS on guide rods, 


reciprocating shafts, push-pull actions, or for support of any 
mechanism that is moved or shifted in a straight line. 


Improve your product! Up-date your design and performance 
with Thomson BALL BUSHINGS! 


: The various types cover a shaft diameter range of 4%” to 4”. 
Also manufacturers of NYLINED “\ 4 Small sizes available in Stainless Steel. Write for literature 





Adjustable Diameter BALL BUSHING for Zero Clearance 


LOW FRICTION - ZERO SHAKE OR PLAY 


Bearings Sleeve Bearings of and name of our representative in your city. 


DuPont NYLON ~ | 
“I THOMSON INDUSTRIES, Inc. 
Nf 


Dept. G, MANHASSET, NEW YORK 





PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS-A MAJOR IMPROVEMENT AT A MINOR COST 


HMA er +0 mows | 


California and New Mexico 


Hucues Arrcrarr Co., Culver 
City, Calif., announces that three ex- 
ecutives have been appointed to 
managerial positions. Davy A. HILL 
was named manager of the semicon- 
ductor division of Hughes Products 
Group. Lioyp H. Scorr was ap- 
pointed manager of Santa Barbara 
Research Center, a Hughes subsid- 
iary. L. JaMes LevisEE was named 
director of materiel, general office. 


Donald M. McGrath, new vice-presi- 
dent and general manager, Hufford 
Division, Siegler Corporation 


DonaLp M. McGratu has been 
appointed vice-president and general 
manager of the Hurrorp Dtvision 
of the Siegler Corporation, El Se- 
gundo, Calif. Mr. McGrath will be 
responsible for administration, engi- 
neering, production, and sales at this 
division which manufactures special- 
ized machinery and components for 
the aircraft and missile industries. 


GrEER HyprRAULICcs, INC., is mov- 
ing its research, development, and 
production facilities in the fields of 
missiles, ground support equipment, 
and hydraulic systems to 5930 W. 
Jefferson Blvd., Los Angeles, Calif., 
early in 1960, The company, organ- 
ized in 1944, has been operating 
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from a plant at New York Interna- 
tional Airport and in Los Angeles. 


GisHoLT MAcHINE Co., Madison, 
Wis., announces the appointment of 
Water A. KOWALSKE to succeed 
Jack E. Crose as the direct sales 
representative for the San Francisco, 
Calif., territory. 


At MInetTI, who has served as 
vice-president at HARRON, RICKARD 
& McCone Co., has resigned effec- 
tive January 1, 1960, to form his own 
distributorship to be known as the 
MINETTI MACHINERY Co., 1485 Bay- 
shore Blvd., San Francisco, Calif. He 
will serve the same northern Cali- 
fornia trade area as all of the other 
distributors in this end of the state. 


PARKER-HANNIFIN CORPORATION, 
Cleveland, Ohio, has announced the 
franchisement of C & E Rorn Toot 
& Supp.y Co., 2007 First St., N. W., 
Albuquerque, N.M., as an authorized 
distributor of Parker industrial tube 
and hose fittings, and Crown com- 
pressed air line lubricators, filters, 
and regulators made by Hannifin 
Co. division in Des Plaines, Ill. Tech- 
nical service on fluid-handling cir- 
cuits will be available as needed 
from C. Q. Hacerty, Parker-Hanni- 
fin manager of distributor sales in 
the district which includes New 
Mexico. 


Georgia 


J]. T. Stocoms Co., South Glas- 
tonbury, Conn., announces the ap- 
pointment of JoHNn B. Lyons AND As- 
SOCIATES, 2771 DeLowe Drive, East 
Point, Ga., as exclusive factory rep- 
resentatives in the southern states. 
The John B. Lyons organization will 
be responsible for the appointment 
and supervision of a group of fran- 
chised selected distributors who will 
stock the J. T. Slocomb line of mi- 
crometers to insure efficient sales and 
service to all industrial concerns in 
the states of Florida, Georgia, Ala- 
bama, Mississippi, Louisiana, Arkan- 
sas, Tennessee, North Carolina, 
South Carolina, and Virginia. 


Price-FLEURY-ARMSTRONG, INC., 
1475 Spring St., N. W., Atlanta, Ga., 
has been named by the CusHMAN 
Cuuck Co., Hartford, Conn., as sales 
representative for the Cushman line 
of air-operated chucks and cylinders, 
manually operated chucks, and 
power wrenches in the states of Vir- 
ginia, North and South Carolina, 
eastern Tennessee, Georgia, Ala- 
bama, and Florida. H. K. Price, 
president of Price-Fleury-Armstrong, 
will cover the states of Florida, 
Georgia, and eastern Tennessee. 
B. A. Fieury, vice-president and 
secretary, will cover Alabama. E. W. 
ARMSTRONG, vice-president and 
treasurer, maintains headquarters in 
Charlotte from where he will cover 
Virginia, and North and South Caro- 


lina. 


Illinois and Missouri 


HANNIFIN Co., Des Plaines, IIl., 
announces the appointment of H. H. 
ApaAMs, vice-president, as manager 
of the Power Cylinder Division; A. J. 
LANSKY as manager of the Valve and 
Crown Division; and M. E. Law- 
RENCE, as manager of the Machinery 
Division. 


Wuitney Meta Too. Co., 110 
Forbes St., Rockford, IIl., announces 
purchase of the throatless shear and 
cam press line as manufactured by 
MARSHALLTOWN Mec. Co. The for- 
mer will continue the manufacture 
of this line, offering sales and serv- 
ices from its Rockford office. 


Eucene W. Futier has been 
elected executive vice-president of 
ILLino1is Toot Works, Chicago, IIl. 
He was appointed sales manager of 
the Shakeproof Division in 1938 and 
general manager of the division in 
1954. He was elected vice-president 
in 1950. 


F. Jos. Lams Co., Detroit, Mich., 
announces that the company has ap- 
pointed the DEAN MACHINERY Co., 
80 E. Jackson Blvd., Chicago, Ill. as 
sales representative in the states of 
Illinois, Iowa, and Wisconsin. 
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Avoid risk of hidden defects . . . specify Meehanite castings 


In castings of varying sizes and sections the control of metal 
structure is of paramount importance in preventing porosity 
and deviations in physical properties. Meehanite metal’s dense, 
fine grain structure which assures casting solidity . .. free and 
easy machinability . . . and consistent physical properties re- 
gardless of mass or section is achieved by patented manu- 
facturing methods quite unique in metallurgical control. 

The uniform soundness of Meehanite castings is predictable in 
advance ... in every casting .. . in every group of castings. 
You can depend on Meehanite to save you time and money in 





MEENHANITE METAL 


your shop and to enhance your products reputation in the field. 


Avoid the risk of hidden defects which result in high machining 
costs and time loss. Don’t take a chance on bargain prices or so- 
called “equivalents.” Specify Meehanite castings and be free 
from worry. Whatever your casting requirements, there is a 
nearby Meehanite foundry ready to serve your needs. 


For additional facts about Meehanite®, write to the Meehanite 
Metal Corporation, 714 North Ave., New Rochelle, New York, 
for your free copy of Meehanite Means Better Castings. 


The American Laundry Machinery Co., 
Rochester, N. Y. 

Atlas Foundry Co., Detroit, Mich. 

Banner Iron Works, St. Louis, Mo. 

Barnett Foundry & Machine Co., 
Irvington, N. J. 

Casting Service Corp., LaPorte, Indiana 
and Bridgman, Michigan 

Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 

Compton Foundry, Compton, Calif. 

Continental Gin Co., Birmingham, Ala. 

The Cooper-Bessemer Corp., 


Mt. Vernon, Ohio and Grove City, Pa. 


Crawford & Doherty Foundry Co., 
Portland, Ore. 
Dayton Casting Co., Dayton, Ohio 


Empire Foundry Co., Tulsa, Okla. 
and Bonham, Texas 
Florence Pipe Foundry & Machine Co., 
Florence, N. J. 
Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 
General Foundry & Mfg. Co., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundries, Inc., Chicago, Ill. 
Hamilton Foundry, Inc., Hamilton, Ohio 
Johnstone Foundries, inc., Grove City, Pa. 
Kanawha Manufacturing Co., 
Charleston, W. Va. 
Kennedy Van Saun Mfg. & Eng. Corp., 
Danville, Pa. 
Lincoln Foundry Corp., Los Angeles, Calif. 
Nordberg Manufacturing Co., 
Milwaukee, Wis. and St. Louis, Mo. 


MEEHANITE METAL CORPORATION, NEW 





Oil City Iron Works, Corsicana, Texas 
Palmyra Foundry Co., Inc., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohlman Foundry Co., Inc., Buffalo, N. Y. 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 
Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Foundries of FMC, Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. 
The Stearns-Roger Mfg. Co., Denver, Colo. 
Vulcan Foundry Co., Oakland, Calif. 
Washington Iron Works, Seattle, Wash. 
Dorr-Oliver-Long, Ltd., Orillia, Ontario 
Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 


ROCHELLE, NEW YORK 


(Left) Daniel J. De Carlo, manager, Contract Division, and (right) 
John Powers, manufacturing manager, Verson Allsteel Press Co. 


VERSON ALLSTEEL Press Co., Chi- 
cago, Ill., has anounced the ap- 
pointment of Dante. J. De CarLo 
to the position of manager, Con- 
tract Division. Mr. De Carlo will be 
responsible for Verson’s contract ma- 
chining and fabricating operations. 
The company also announces the ap- 
pointment of JoHN Powers to the 
position of manufacturing manager. 
Mr. Powers has been associated with 
the company since 1949 as a de- 
sign engineer and most recently as 
chief field engineer—hot- and cold- 
forging equipment. 


Scuerr-Tumico Co., New York 
City, announces the opening of a 
new sales office in Chicago, IIl., lo- 
cated at 5045 W. Harrison, Chicago 
44, Date W. Freyserc will be in 
charge of this office for the midwest 
region. 


PARKER-HANNIFIN CORPORATION, 
Cleveland, Ohio, announces the ap- 
pointment of Sturcis VALVE & Fir- 
TING CorporaTIon, 601 S. Taylor 
Ave., St. Louis 10, Mo., as a distribu- 
tor for Parker industrial tube fittings 
and tube-working tools and indus- 
trial hose and re-usable Hoze-lok 
fittings. 


Michigan and Wisconsin 


Miw.anp-Ross Corporation, De- 
troit, Mich., announces the appoint- 
ment of Henry M. Heyn and Ev- 
GENE P, HEILEs as vice-presidents of 
the corporation. Mr. Heyn, as a 
vice-president of Midland-Ross, will 
head Surface Combustion—a division 
of Midland-Ross Corporation. Mr. 
Heiles, formerly vice-president and 
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controller of Surface Combustion 
Corporation, as a vice-president of 
Midland-Ross will assume the new 
duties of general manager of Sur- 
face’s Toledo operation. 


F, Jos. Lams Co., Detroit, Mich., 
announces expansion of its plant that 
will more than double machine- 
assembly area and add more than 
25 per cent fabricating space. 


NATI®@NAL BrOACH & MACHINE 
Co., Detroit, Mich., announces the 
election of BEN F. Brect as vice- 
president of manufacturing and re- 
search, and T. S. “Ca” Gates as 
vice-president of engineering. Mr. 
Bregi, who is a member of the board 
of directors, was formerly vice-presi- 
dent of engineering. In his new po- 
sition, he succeeds MAx B. MENT- 
LEY, former vice-president of manu- 
facturing, who is retiring and being 


retained by the company as a mem- 
ber of the board of directors and a 


consultant. 


MotcuH & MERRYWEATHER Ma- 
CHINERY Co., Detroit, Mich., has 
been appointed sales representative 
for the Oxtver INSTRUMENT Co., 
Inc., Adrian, Mich. The company 
will cover eastern Michigan and 
northwestern Ohio with sales offices 
located in Detroit, Flint, Lansing, 
Toledo, and Tiffin, Ohio. 


Harry L. Reynowps has been ap- 
pointed vice-president and district 
manager of a new district sales office 
of the VeRsON ALLSTEEL Press Co., 
Chicago, Ill. The office, serving the 
state of Wisconsin, will be located at 
7015 W. North Ave., Wauwatosa 13, 
Wis. 


New England 


Donatp Ca.xins has been ap- 
pointed manager of contract services 
by Bamp Macuine Co., Stratford, 
Conn. In his new position, Mr. 
Calkins will be in charge of all con- 
tract jobbing sales performed under 
Baird’s diversification policy. 


LAPOINTE MACHINE Too. Co., 
Hudson, Mass., will sell and service 
in this country five of Britain’s best 
known lines of machine tools through 
a newly formed subsidiary which will 
be called “Lapointe Machine Co.” 
New officers of the subsidiary are: 
president, Joun J. PRinpIviLe, Jr.; 
executive vice-president, E>pwarp M. 
Down; vice-presidents, Josern P. 
Crospy, CHarRLes T. PARKIN, and 
Jacques A. PRINDIVILLE; CHARLEs J. 


(Left) Ben F. Bregi, vice-president—manufacturing and research, and (right) 
T. S. Gates, vice-president—engineering, National Broach & Machine Co. 
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TWICE THE HOLES ___IN HALF THE TIME... 














-SPEEDICUT DIVISION, CHICAGO HEIGHTS STEEL CO. «+ CHICAGO HEIGHTS, ILL. 


HELLEN, treasurer; and James W. 
Dopp, sales manager. Mr. Parkin is 
the resident liaison representative in 


England. 


SERVOCONTROL, a division of the 
Oilgear Co., Milwaukee, Wis., has 
recently transferred operations to a 
new plant at 160 Bear Hill Rd., 
Waltham 54, Mass. Complete elec- 
trohydraulic systems can be de- 
signed, built, and tested in this plant. 
Managing Servocontrol is THOMAS 
R. Porter. The chief engineer of 
the division is J. WEsLEY BROOME. 


NorMan C. Drecusex has been 
appointed manager of NiAGARA Ma- 
CHINE & Toot Works’ Boston, Mass., 
district office. The office, located at 
500 Main St., Waltham, Mass., 
serves sheet and plate metalworking 
industries in Massachusetts, Ver- 
mont, New Hampshire, Maine, and 
Rhode Island. 


CHANDLER & FarquHar Co., INC., 
900 Commonwealth Ave., Boston, 
Mass., has been appointed an author- 
ized distributor of Carboloy ce- 
mented-carbide products by the 
METALLURGICAL Propucts DEPART- 
MENT, General Electric Co., Detroit, 
Mich. The firm will serve the Massa- 
chusetts counties of Plymouth, Mid- 
dlesex, Bristol, Essex, Norfolk, and 
Suffolk. 


NorMan P. JoHNson has been ap- 
pointed assistant chief industrial en- 
gineer for Norton Co., Worcester, 
Mass, 


New York and New Jersey 


T. F. O’Conne.tt has been ap- 
pointed general sales manager, Dis- 
tributor Products Department of 
Linve Company, a division of Union 
Carbide Corporation, New York City. 
In his new assignment, Mr. O’Con- 
nell will have full responsibility for 
execution of the sales program of 
Linde’s Distributor Products Depart- 
ment and for administration of Dis- 
tributor Products Region Sales Of- 
fices. Mr. O’Connell is expected to 
assume his new duties, with head- 
quarters in New York, early in 1960. 


SENECA FALLS MACHINE Co., Sen- 
eca Falls, N. Y., has announced that 
beginning October 1, 1959, its line 
of automatic tracer and multiple- 
tool lathes, as well as automatic 
centering machines and electronic 
equipment, will be sold in central 
and western New York by Rosert 
Jones. Mr. Jones will continue to 
make his headquarters in Seneca 
Falls. 
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W. T. Alderson, vice-president, 
Ingersoll-Rand Co. 


W. T. ALpeErson has been elected 
vice-president of INGERSOLL-RAND 
Co., New York City. Mr. Alderson 
will be located in Ingersoll-Rand’s 
New York executive offices. Mr. Al- 
derson joined the company in 1927. 


CarsorunpuM Co., Niagara Falls, 
N. Y., announces three appointments 
in the sales branch of its Bonded 
Abrasives Division. D. H. Currie, 
product manager for vitrified prod- 
ucts—metallic applications, is ap- 
pointed field sales engineer for the 
Buffalo sales district. P. R. THomas, 
field sales engineer for the Detroit 
sales district, is appointed product 
manager for vitrified products—me- 
tallic applications. A. E. BENNETT, 
assistant product manager of resin- 
oid products for metallic applica- 
tions, is appointed field sales engi- 
neer for the Detroit sales district. 


AMERICAN BRAKE SHOE Co., New 
York City, announced the acquisi- 
tion of RAYMOND ATCHLEY, INC., a 
West Coast manufacturer of electro- 
hydraulic and electropneumatic ser- 
vocontrols, Products of the acquired 
company will complement Brake 
Shoe’s lines of hydraulic equipment. 
The Atchley firm will be operated 
as a wholly owned subsidiary. Ray- 
MOND D. ATCHLEY will continue as 
president. 


STANLEY T. BowbeN has been ap- 
pointed sales manager of the Wart- 
SON-STILLMAN Press Drvision, the 
Farrel-Birmingham Co., Rochester, 
N. Y. He will direct the sale of 
Farrel Watson-Stillman hydraulic 
machinery for the plastics, metal- 
working, extrusion, and general in- 
dustries, 


Francis P. lapalucci, plant manager, 
Lake Erie Machinery Corporation 


Francis P. JAPpALuccr has been 
appointed plant manager of the 
LaKE Err MACHINERY CORPORA- 
TION, Buffalo, N. Y. He is at present 
vice-chairman of the Filler Metals 
Committee of ASTM and AWS and 
is industrial coordinator of the main 
Advisory Committee for Ordnance. 


ENGELHARD- INbDuSTRIES, _INC., 
Newark, N. J., announces the estab- 
lishment of an Industrial Diamond 
Division which will import, stock, 
process, and sell industrial diamonds 
in the United States and provide 
technical service, application engi- 
neering, and basic research for users. 
There will be a substantial stock of 
industrial diamonds available domes- 
tically. As soon as the needs of the 
market can be ascertained, the new 
division will supply specific sizes of 
diamond grit. Up to this time, most 
users of diamonds have bought un- 
graded material, which necessarily 
included grit sizes not suited for their 
particular use. Engelhard will sup- 
ply both regular natural grit and the 
selected and treated types of natural 
diamond which have proved superior 
in certain industrial applications. 


Ohio 


J. T. Stocoms Co., South Glas- 
tonbury, Conn., announces the ap- 
pointment of the R. A. HELLER Co., 
6509 Vine St., Cincinnati 16, Ohio, 
as a selected distributor of its line 
of micrometers and industrial meas- 
uring instruments. 


SuRFACE CoMBUSTION, a division 
of Midland-Ross Corporation, To- 
ledo, Ohio, announces a number of 
changes in its heat-treat field sales 
organization. L. I. Sre.orr, formerly 
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with the Detroit district office, 
moved to the Indianapolis office; 
W. M. Dempster, sales engineer in 
the Syracuse office, moved to the 
Detroit office; T. T. Pauprs from the 
Cleveland office moved to the Syra- 
cuse office; G. F. Wi_ttHauck from 
the Toledo Sales Department moved 
to the Cleveland Office. 


Kermit Kuck, executive vice-president, 
Monarch Machine Tool Co. 


KerMit Kuck has been appointed 
executive vice-president of the Mon- 
ARCH MACHINE Too. Co., Sidney, 
Ohio. Mr. Kuck has been with the 
company twenty-four years, starting 
in the shop and moving on into en- 
gineering and sales, Added responsi- 
bilities came with his appointment in 
1947 as vice-president, engineering. 


DeL_co Moraine Division, Gen- 
eral Motors Corporation, Dayton, 
Ohio, has changed its name from 
“Moraine Products Division” effec- 
tive December 31, 1959. Delco Mo- 
raine products include automotive 
and power brakes, engine bearings, 
and sintered metal parts, many of 
which are sold under the trademark 
“Delco.” 


CLEVELAND TRAMRAIL DIvIsION of 
the Cleveland Crane & Engineering 
Co., Wickliffe, Ohio, announces that 
James Turk has been appointed 
Midwest district sales manager. Mr. 
Turk succeeds W1Lit1AM P. HANKs, 
who has retired after thirty-three 
years with the company. 


Paut Minarik Co., 3100 Wooster 
Road, Rocky River, Ohio, has been 
appointed sales representative in 
northern Ohio for RussELL, Burp- 
SALL & Warp BoLt AnD Nut Co., 
Port Chester, N. Y. The firm will 
cover the area bordering Lake Erie 
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between Toledo and the Pennsylva- 


nia border. 


B. E. Storrs has been appointed 
to the post of service engineer with 
the East-Central District staff of the 
METALLURGICAL Propucts DEPART- 
MENT of General Electric Co., in 
Cleveland, Ohio. 


KENNETH I. MieLKE has been ap- 
pointed sales representative of the 
MUvELLER Brass Co., Port Huron, 
Mich. He has been assigned to the 
Cincinnati, Ohio, office. 


Pennsylvania and 
District of Columbia 


Morse Twist Drict & MACHINE 
Co., New Bedford, Mass., announces 
that ELMer C. Stacks was appointed 
district manager in the Baltimore, 
Virginia, and eastern Pennsylvania 
areas for the firm, a division of Van 
Norman Industries, Inc. His head- 
quarters will be in Philadelphia. Mr. 
Stacks will be assisted by JoserH 
A. DonNELLY, who will serve as a 
Morse salesman in the eastern Penn- 
sylvania area. 


Epwarp D. JaMeEs has been 
named regional manager of the 
newly combined Philadelphia and 
metropolitan New York sales terri- 
tories of the Witon Too. Mere. Co., 
Inc., Schiller Park, Ill. The new ter- 
ritory will comprise the two cities 
plus eastern Pennsylvania, Mary- 
land, Virginia, Delaware, and the 
northern half of New Jersey. Mr. 
James will continue to reside at 470 
Howellville Rd., Berwyn, Pa., a sub- 
utb of Philadelphia. 


Epwin S. PHILuips, president of 
the N. S. Pxuituips Co., 913 Penn 
Ave., Pittsburgh, Pa., has been 
named sales and service representa- 
tive of the N. A. WoopwortH Co., 
Detroit, Mich. The Phillips organiza- 
tion will service the southwestern 
Pennsylvania and West Virginia area. 


Epwarp R. Krospercer has been 
appointed sales engineer for the 
BUTTERFIELD Drvision, Union Twist 
Drill Co., Derby Line, Vt. Mr. Kro- 
berger will cover southern New Jer- 
sey and the Philadelphia area with 
headquarters in Oreland, Pa. 


ROCKWELL Mrc. Co.’s_ Delta 
Power Tool Division, Pittsburgh, Pa., 
announces that WiLL1IAM W, Mar- 
SHALL and JoHN Capican have been 
named district sales managers in the 


Eastern and East-Central regions re- 
spectively. 


Henry G. Macnussen, for many 
years an official of the LinDBERG 
ENGINEERING Co., and the LINDBERG 
STEEL TREATING Co., Chicago, IIl., 
was named advisor to Niets A. 
OLsEN, director—Metal Working 
Equipment Division, Business and 
Defense Services Administration, 
United States Department of Com- 
merce. Mr. Magnussen comes to 
BDSA under an arrangement by 
which industry makes available the 
services of executive personnel for 
temporary duty without compensa- 
tion from the Government. The as- 
signment also will qualify him for 
membership in the National Defense 
Executive Reserve, which would staff 
the operation of a production agency 
in event of national emergency. 


Canada 


CarMet Division, Allegheny Lud- 
lum Steel Corporation, Pittsburgh, 
Pa., has announced the opening of 
a new sales office in Toronto, On- 
tario, Canada, located at 2489 Bloor 
St., West, that city. Berr C. CHap- 
MAN will serve as sales representa- 
tive for the new office. 


Europe 


Jones & LAMSON MACHINE Co., 
Springfield, Vt., U. S. A., announced 
that it had acquired a substantial in- 
terest in the firm Le Procres In- 
DUSTRIEL, located in Lot, near Brus- 
sels, Belgium. The new company— 
to be known as Le Progres Indus- 
triel-Jones & Lamson Machine Co.— 
has the exclusive right to manufac- 
ture and sell in the European com- 
mon market the current line of prod- 
ucts made by Jones & Lamson in 
the United States. 


FaAFNIR BEARING Co., New Britain, 


Conn., and the TIMKEN ROLLER 
Bearinc Co., Canton, Ohio, an- 
nounced today that they will shortly 
conclude an agreement by which 
Fafnir will purchase all the assets 
and business of the FiscHer Brar- 
incs Co., Lrp., one of Timken’s 
British subsidiaries. Fischer, until re- 
cently owned by the former British 
Timken Ltd., is the fourth largest 
bearing manufacturer in England. 


Joun Lanc & Sons L1p., machine 
tool makers of Johnstone, Renfrew- 
shire, Scotland, and the GuisHoxr 
Macuinge Co., Madison, Wis., 
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U. S. A., announce the formation of 
a joint manufacturing company to 
be called Lang Gisholt Machine Co. 
Ltd. This company will occupy the 
existing John Lang & Sons Ltd., 
factory at Johnstone near Glasgow. 
Directors of the new joint company 
will be: Gzorce H. JoHNson, chair- 
man (president of Gisholt Machine 
Co., Madison, Wis.), J. T. Lanc, 
managing director, COMMANDER J. 
H. M. G. Lane, R. N. (Retd.), J. S. 
Lanc, H. S. Jounson II, and Car. 
W. Haypen. Lang Gisholt Machine 
Co., Ltd. will immediately manufac- 
ture the complete Lang range of 
lathes and power-operated chucks 
for John Lang & Sons Ltd., who will 
continue to be represented at home 
and overseas by Associated British 
Machine Tool Makers Ltd. They will 
also continue the present Lang gear 
cutting for the trade. 


Obituaries 


Howarp L. McGrecor, board 
chairman of the National Twist Drill 
& Tool Co., Rochester, Mich., died 
November 12, 1959, at the age of 
seventy-two. Mr. McGregor became 
president of National Twist Drill in 
1926 and chairman of the board in 
1936. He was instrumental in form- 
ing the Metal Cutting Institute of 
which he served as chairman of the 
board for a number of years. In ad- 
dition, he was a member of the Iron 
and Steel Institute. Mr. McGregor 
was a benefactor and philanthropist, 
especially interested in the advance 
of medicine. He established the Wil- 
liam H. McGregor professorial chair 
in the Wayne State University Col- 
lege of Medicine. He was active in 


many community organizations and 
clubs. 


Patrick J. GIBBONS, executive 
vice-president of Vanadium Corpo- 
ration of America, New York City, 
until his retirement in 1952, died on 
November 28, 1959. He was sixty- 
nine. Mr. Gibbons had been with 
VCA for forty-two years, twenty- 
seven of them as an officer or direc- 
tor. After his retirement, he contin- 
ued as a consultant to the president. 


Ratpu P. Garrison, president of 
Garrison Machine Works Inc., Day- 
ton, Ohio, died on November 15, 
1959. Mr. Garrison had been asso- 
ciated with the company for twenty- 
nine years and as president for the 
past fourteen years. 
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New Books and Publications 


AUTOMATING THE MANUFACTURING 
Process. By George F. Hawley, 
147 pages; 63 illustrations; 6 by 
9 inches. Reinhold Publishing 
Corporation. Available from 
THe InpustriaL Press, 93 
Worth St., New York 13, N. Y. 
Price, $4.95 postpaid. 


This book should appeal primarily 
to executives, production managers, 
engineers, and anyone else who is 
considering automating the whole or 
any part of his production process. 

The author presents in practical 
terms some of the mechanical prob- 
lems involved in inventing and 
designing machinery for specific op- 
erations such as assembling compo- 
nents and packaging of individual 
products. He also spells out some of 
the pitfalls involved in automating 
a process and discusses in broad de- 
tail the roles of the inventor, de- 
signer, engineer, and others involved. 

The table of contents of this book 
is a good indication of the successive 
steps involved in the automation 
process: Automation—a State of 
Mind; Economic Feasibility; How to 
Get Started; First Steps into a Spe- 
cific Project; What Kind of Machine 
Do You Want?; Invention; Building 
a Model; Engineering; Design; the 
Design Phase of a Specific Project; 
Building the Automatic Machine; 
Debugging; and The Run-in Period. 


MACHINABILITY MANUAL NUMBER 
ONE FOR TURNING-FACING-BorR- 
ING Operations. By John A. 
Hedrick. 50 pages; illustrated; 
8 1/2 by 11 inches. Published 
by the Author, Box 143, Park- 
erford, Pa. Price, $15, includ- 
ing tax. 


This manual attempts a new ap- 
proach to provide technical informa- 
tion in a simplified form to anyone 
involved in the computation of 
metal-removal problems. It will be 
found valuable by the machine tool 
engineer, estimators, and process 
engineers, as well as shop supervi- 
sors, machinists, and apprentice and 
vocational students of the trade. 
The major contents consist of two 
vinylite-plastic, dial type instruments. 
One instrument is a Machinability 
Selector which provides average 
speeds and feeds for various condi- 
tions of setup rigidity. This infor- 
mation is provided separately for 
tungsten-carbide tools and separately 
for HSS cutting tools. The other is 
a Machining Calculator which is 


used to compute the information 
provided by the Selector to arrive at 
cut time and pieces per hour. In- 
cluded as part of this Manual are 
material data sheets, work sheets, 
and a set of instructions to provide 
a simplified standards system. 


LUBRICATION OF BEARINGS—THEO- 
RETICAL PRINCIPLES AND DeE- 
sicn. By E. I. Radzimovsky, 
Dr. Tech. Sci. 338 pages; 6 by 
9 1/4 inches; 116 illustrations. 
Published by the Ronald Press 
Co., 15 E. 26th St., New York 
10, N. Y. Price, $10. 

This is the first book on the sub- 
ject specifically designed as a text- 
book. It presents a concise treatment 
of the theoretical principles and de- 
sign considerations involved in the 
lubrication of bearings. The purpose 
of this textbook is to impart a clear 
understanding of bearing operation, 
and to develop the ability to analyze 
bearings and to apply this analysis 
to engineering problems. Major stress 
is given hydrodynamic theory, but 
the practical aspects of bearing de- 
sign, materials, and the thermal equi- 
librium of bearings are thoroughly 
treated. Throughout, examples and 
problems demonstrate application of 
theory. Numerous graphs and illus- 
trations are supplied. 


Coming Events 


Aprit 21-28—ASTE Tool Show 
will be held at Detroit Artillery Ar- 
mory, Detroit, Mich. For additional 
information write to Leonard 
Abrams, Exposition Manager, Amer- 
ican Society of Tool Engineers, 
10700 Puritan Ave., Detroit 38, 
Mich. 


Aprit 25-26—ASME Maintenance 
and Plant Engineering Conference 
will be held at the Chase-Park Plaza 
Hotel, St. Louis, Mo. For additional 
information, write to L. S. Dennegar, 
director of public relations, ASME, 
29 W. 39th St., New York 18, N. Y. 


Aprit 25-29—-ASME Metals En- 
gineering Division—AWS Conference 
will be held at the Biltmore Hotel, 
Los Angeles, Calif. For further in- 
formation: L. S. Dennegar, director 
of public relations, ASME, 29 W. 
39th St., New York 18, N.Y. 
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142 H.P. MILL 


YOU BE THE JUDGE 


Some of our customers are hardboiled characters who cut their teeth on blue chips 
and were weaned on cutting oil. No kidding, they are really down to earth. Yet they 
have told us that the Famco mill is the finest mill they have ever used. 

Naturally, they have an easy time convincing us. We build them. But how can 
you be convinced? 

We would like your opinion! Write for the brochure describing these machines or 
ask for the address of your nearest dealer. We'll be happy to oblige. In that way, you 
can judge Famco's milling machine superiority for yourself. 


MACHINE COMPANY kenosua 1, wisconsin 


TRACER MILL 


Manufacturers of: 
Milling Machines, Presses + Air, Arbor, Power, Foot - Squaring Shears, Band Saws. 








Ready-made savings for your hollow parts 


Why bore out bar stock to make your hollow parts? 
Start with Timken® seamless steel tubing; the hole’s 
already there. You save drilling costs, steel, machining 
time and you're sure of uniform quality finished parts, 
too. That’s because we make Timken steel tubing by 
forging a solid round over a mandrel, thoroughly 
working the metal inside and out. This gives the 
tubing its fine forged quality and uniform spiral grain 
flow. 

When you buy Timken steel you always get: 


1) Quality that’s uniform from heat to heat, tube to tube, 
order to order; 2) Service from the experts in specialty 
steels; 3) Over 40 years of experience in solving tough 
steel problems. Let our engineers help you save by 
recommending the most economical tube size for your 
hollow parts job... one guaranteed to clean up to 
your finish dimensions. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM WAREHOUSE STOCKS IN 44 CITIES IN THE UNITED STATES 
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You may not be using soluble oils for 
‘big chip’ machining. But there is a 
super-lubricity compound—Stuart's 
Solvol—designed specifically for these 
jobs. A cutting fluid more and more of 
America’s top companies are using for 
broaching, milling, and heavy-duty turret 
lathe work. 

Compounded of a high-lubricity fatty 
oil, petroleum base, and a heavy-duty 
emulsifier, Solvol gives you the right 
combination of lubricity and cooling ac- 
tion for economical tool life at efficient 
machine speeds. Here’s why... 

Extremely fine particles of fatty oil are 
suspended in water like millions of deli- 
cate organisms under the sea. Fatty oil 








that comes from the sea—the best fat for 
lubricity money can buy. Solvol’s high 
concentration of sperm oil allows chips 
to slide over the tool face without high 
friction and heat build-up. Stops chip 
welding and tool breakdown. 

You get all these advantages in a water- 
mix compound that cools faster, elimi- 
nates smoke, handles a wide range of 
cutting operations at the lowest possible 
tool /ubrication cost. 

So, when you make the switch from 
straight oils to a water-mix cutting fluid, 
don’t sacrifice lubricity. Because Solvol 
combines both—the cooling capacity of 
water, with the extra lubricity you need 


for economical machining. iy 





Grinding experts will tell you there’s only 
one way to get a slick surface finish with- 
out going to extremely fine grit wheels or 
a straight grinding oil—and you don’t 


have to give up wheel life or cooling ac- 
tion to get it. 

That is by utilizing the balanced /ubri- 
cating and scrubbing action of a water- 
mix like Stuart’s Codol liquid grinding 
compound. For Codol’s balanced formula 
provides the high surface finish advan- 





tages of a straight oil . . . in colloidal form 
... plus the cooling capacity of water. 

Extremely fine oil particle size results 
in a near-transparent solution. Codol is 
not an opaque emulsion like most soluble 
oils... yet, it has none of the machine 
maintenance disadvantages of trans- 
parent compounds. 

Use Codol when you want to keep grind- 
ing wheel inventory costs at a minimum 
and production efficiency right at peak. 


=>. A. STWART OFLA €CO.,.R8nEEwTaee CanadianD.A. Stuart Oil Co., Limited, P.O. Box 430, 


2727 South Troy Street, Chicago 23, Illinois 


43 Upton Road, Scarborough, Ontario, Canada 





NOW . 


NEW JIC 


SOLENOID 


SUB-BASE available 
in single solenoid, 
4-way; double 
solenoid, 4-way. 


STANDARD BASE 
available in single 
solenoid, 3-way; 
single solenoid, 
4-way; double 

> solenoid, 4-way. 


i 1 
<< 
AIR VALVES ...... that meet and exceed JIC specifications 


Schrader’s complete line of air valves allow you a freer hand 
in planning air circuits for your applications. Besides almost 
unlimited choice of size, style and actuation method, you get 
these extras in every Schrader valve you buy: 


e All parts are designed for maximum air flow, longest 
service life; simplicity of replacement; interchangeability. 
e Schrader Valves feature tough, practical design, precision 
construction, and are individually tested to full ratings. 





New JIC Solenoid Valves are compact, rugged, fast-and-easy to install. Roomy 
junction boxes fit space requirements with 90° rotation. Can be operated in 
case of current failure, by hand. Safe, recessed override button prevents acci- 
dental operation. Electrical system completely sealed against dust, oil. 


e Performance has been proved by years of use in hundreds 
of plants. All Schrader Valves can operate with Schrader 
(JIC) Square End Cylinders perfectly. 


Use the full Schrader line to do your air control selecting. 


Your Schrader distributor can help you pinpoint what you 
need. For more data write: 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
454 Vanderbilt Avenue, Brooklyn 38, N. Y. 





oe divisionof SCOVILL 
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QUALITY AIR CONTROL PRODUCTS 
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ty ie CLOTH, Paper and Beit Simonds Abrasive Co., Tacony & Fraley Sts., 


Son, i. @ Co., 6400 Oakton St., Morton Philadelphia 35, Penna. 


on Power fool Di N. 
Pittereh ga. 400 N. Lexington Ave, ABRASIVES, Polishing, Tumbling, Etc. 
ine Beloit, Wi 
comer Eo. joguon ~~ is. “> Poaine Co., 6400 Oakton St., Morton 
1 New Now Bord St., Worcester, Mass. Macklin Con Jackson, Mich. 





ofp PRODUCTION 
geeht™ EFFICIENCY 
SAVINGS 


Use rugged, reliable “Hole Hog” 
machine tools for such jobs as: 


@ Multi-Spindle Boring 
@ Single and Multi-Spindle Honing 
@ Straight Line Multi-Drilling 
@ Adjustable Spindle Drilling 
@ Vertical and Way-Type 
Fixed Center Drilling, 
Boring and Tapping 
@ Special Multiple 


eration Machine T Universal Joint Type 
Op . © Tools Driller with 18" x 32” drilling area and 16 
spindles having 2” joints, each with 2- 





Over 58 years of Machine Tool Engineering experience 
is at your service. Tell us your 
particular problem. 


MOLINE TOOL COMPANY 


100 20TH STREET, MOLINE, ILLINOIS 


REPRESENTATIVES IN PRINCIPAL CITIES 
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Norton Co., | New Bond St., Worcester 6, Mass. 
Simonds rasive Se D» Tacony & Fraley Sts., 
Philadelphia 35, 


ACCUMULATORS, Hydraulic 
Erie Foundry Co., 1253 W. 12th St., Erie, Penna. 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 
Chi Pneumatic Tool Co., New York, 17, 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


AIR TOOLS—See Grinders, Portable, 
Pneumatic—Drills, Portable, Pneu- 
matic, Etc. 


ALLOY STEELS 
Qteaherw Ludium Steel Corp., Pittsburgh, Pa. 
Bethiehem Steel Co., Beth lehern, Pa. 
Columbia Tool Steel Co., Chicago Hts., ill. 
Co., Washington, Penna. 
caoph m, , Inc., 2558 W. 16th 


rp., Sorresie- tines Steel Corp. 
‘Div., 436 7th Ave., Pittsburgh, Pa. 
Vanadium Alloys Steel Co. ., Latrobe, Pa. 
Wheelock, Lovejoy & Co., Inc., Cambridge. 


ALLOYS, Bearing 


Bunting Brass - Bronze Co., 715 Spencer, 
Toledo 1, Ohi 
Mueller Brass Co, Port Huron, Mich. 


ALUMINUM and Aluminum Products 


Revere yeaper & , Bega, Inc., 230 Park Ave., 
New York 17, 

Ryerson & Son, ia %., 16th & Rockwell Sts., 
"Chicago 8, if. 


ANGLE PLATES—See Set-up Equipment 


ANNEALING FURNACES 
Eisler Engrg. Co., 750 So. 13th St., Newark 3, 


General Electric Co., Schenectady 5, N. Y. 


ARBOR PRESSES—See Presses Arbor 


ARBORS AND ea 
Brown & Sharpe Co., Providence, R. |. 
Chicago-Latrobe, aye W. Ontario St., Chicago 
ll. (end mills) 
Cinctorati —. Machine Co., Milling Mch. 
cis Marbur ve., Cincinnati 9, Ohio 
leveland Twist, Drilf Co., 1242 E. 49th St., 


= 
Jacobs Mfg. Co. West Hartfor n. 
Kearney & Trec Corp., 6 704 We N.. National, 
Milwaukee 14, Wis. 
Logansport Mich. Co., Inc., Logansport, ind 
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Simplest, surest way to a 
“thousandth’’ fit... right at the job 


What you see here is a shim. Not an ordinary shim, but a 
shim of LAMINUM—and that’s what makes the difference in 
convenience, accuracy, speed and economy. 


LAMINUM is the registered trade name for the laminated 
shims whose layers are completely surface-bonded to look and 
act like solid metal. Yet the laminations are easily p-e-e-l-e-d 
to bring the shim to any desired thickness for an individual, 
perfect fit, right at the assembly line. 

No stand-by equipment. No machining. No grinding. No 
counting. No stacking or miking. And no grit between layers 
—ever. That’s what saves time! And cuts costs! 

, Shims of LAMINUM are economically custom-made to your 
specifications. In brass, mild steel, stainless and aluminum, 
with laminations of .002” or .003”. For quick service, send 
your inquiries for information or estimates directly to... 


HE LAMINATED SHIM COMPANY, INC. GET THE FACTS 


Home Office and Plant:3901 Union Street, Glenbrook, Connecticut Write for sHim DESIGN Foider No. 3—eight pages 
West Coast Sales and Service: 600 Sixteenth St., Oakland 12, Calif. of up-to-date, well illustrated information 


and 





Product Directory 





Screws 


#8-32 x 2 inch long. 


One man can drive them in one hour 


with a DPS 
power 


The new DPS 


Model U 


screwdriving 
machine, 


218 


screwdriving 
machine 


Why sacrifice manpower on so simple yet tedious 
a job as driving screws? Free skilled hands for 
more productive work . . . get higher output per 
happier manhour—with a DPS power screwdriv- 
ing machine. 

To illustrate, one worker can drive the 2,400 
screws in the jar above in one hour. And with no 
more effort than pressing an air-operated foot 
pedal. Equally important, they’re driven through 
an easily adjustable clutch, designed to hold con- 
stant driving torques. 


NEW! THE MODEL “U"’—At left, meet the gent, 
new DPS Model “U” screwdriving 
machine—quickly adaptable for fast, 
clean driving of screws, nuts and 
studs. New folder contains full data. 
Write for your copy today. 


15,048 


DETROIT POWER SCREWDRIVER 
COMPANY 


2799 W. Fort St. Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 
For more date circle this page number on card at back of book 





ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 

Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 

Lamb F. J "Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


as 
Overs Vert ee Chas s | ait Inc., 16th & Rock- 


BACTERICIDES 
ar 4 recuse, Inc., 26 Rector St., New York 


BALANCING EQUIPMENT 
Comp Core. re hai New York 17, 


Plaines, lil. 


Co. 
Gishoilt Machine Co. Co., 1209 E. Washington Ave., 
ison 


ust Co, c ~ 42 Exchange Place, Jer- 


Suns? a Mach. Tool Co., 2531 1 R 
111 t., - 
ford, Ill. oe 


BALLS 


Hoover Ball & Bearing Co., Ann 
Kennametal, Inc. Latrobe, Penna. 


BAR MACHINES—See Screw Machines, 


Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 
+ Ry» & Bronze Co., 715 Spencer, 


Ohio 

Musiler Bross Co., Port Huron 

Ryerson, J #8 Son inc, Sth & Rock- 
Shaman Nanay ta” Daven, Gite 


BAR STOCK AND SHAFTING, Steel 
Bethichem, Stee! Co., 701 East Third St., Beth- 


= eager agen Quincy 71, 
jossep Stead Washington, Penna. 
— verse, oma a, ac Inc., 16th & Rock- 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Bell 

See Ce Co., Danbury, Conn. 

Boston | Gear orks, 3400 Main St., North 
Fafnir yi Mase Co., New Britain, Conn. 
Fedral Bearings Co, nc. Povahkewpale, N.Y. 
Marlin-Rockwell Corp, 40: . 
Nice” Ball, Bean Co., ‘gow & Hunting Park 
Norma-Hoffman Scoring Corp., Stamford, 


SKF Industries, Inc., Philadelphia, Penna. 


BEARINGS, Bronze and Special Alley 
Boston Geor Works, 3200 Main St., North 


Quincy, Mass. 
Bunti Teloto, Ohio ‘Bross & Bronze Co., 715 Spencer, 
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HAVE 


The Most 
Economical Gun 
Drilling Machine on 
the Market. 


Utilizes 

the Full Potential 

of Modern Rotating Gun 
Drills. 


Deep, 

Accurate Holes with 

Fine Finish (2 to 32 Micro 
Inches in most materials). 


Easy Drilling of 
Difficult Problem 
Holes. 


Ability to Pre- 
cision Drill Odd 
Shaped Pieces. 


ee 


a 


YOU CHECKED THESE FACTS 


ON 
GUN DRILLING? 


EDLUND 


Gun Drilling Machine Model 2G and High Pressure 
Coolant System —The only Vertical Gun Drilling 
-»Machine for General Purpose Work. 


Accurate 

Drilling of All 

Types of Material — 
Aluminum, Cast Iron, Brass, 
Tool Steel, Stainless, 

and other Steels. 


Can Eliminate 
Second Operations — 
Reaming, Grinding, 
and Honing. 


eel 


Write for descriptive Bulletin 2G or contact the EDLUND Representative in 
your area for complete information on the Vertical Gun Drilling Machine 
and Coolant System. 


SPECIAL CONTRACT JOB WORK FOR GUN DRILLING CAN BE ARRANGED 
WITH EDLUND. SEND PART, BLUEPRINT AND REQUIREMENTS. 


EDLUND REPRESENTATIVES IN MAJOR CITIES 


KDLUND 


MACHINERY COMPANY _ Cortland, New York 


Division of Harsco Corporation 





R. L. Potter, Sales eatanall Pitsbergh District Office, Reliance Electric and aor araeg eases 
“Think of your toughest motor job...then 
put Duty Master to work! 


“This a-c. motor stands up to the more extreme forms of indus- 
trial abuse . . . electrically and mechanically. It meets rugged 
duty cycles because of built-in protection . . . plus Reliance’s 
ability to engineer the motor to any unusual application. 


Electrical stamina. ..mechanical strength. 


“The duty cycle curves demonstrate a wide range of rough 
applications that only a really good motor—Duty Master— 
can withstand over extended periods. The pictures reveal 
adaptability to modification and conversion. You can’t beat 


proof that Duty Master’s design can wholly meet special 
problems.” 


Duty Master is available now—1 through 250 hp. 


) Master 
RELIANCE- _Duty Mz laste1 


A-C. MOTOR 
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Hot Saw Motor: Duty Master powers 
a saw cutting 40 foot lengths of red-hot 
4” diameter tubular steel moving at 
— up to 2000 feet per minute. 

emendous gyroscopic loads are ex- 
erted on bearings and rotating assembly 
by a rapidly circling saw arm. The 
motor is equipped with extra strength 
bearings, as well as a special oil mist 
‘lubrication system, in order to main- 
tain continuous resistance to unusual 
operating pressures. 


Press Motor: This powerful high torque, 
high slip motor accelerates to top speed 
and stops. . . in 4 seconds, and repeats 
the cycle 14 additional times in the 
same minute! Directly connected to the 
press action, this Duty Master Motor 
is insured against failure and downtime 
by better thermal storage capacity of 
the rotor . . . a new, efficient design 
feature. 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 


RELIANCE 


DEPT. 31A, CLEVELAND 17, OHIO 


Furnace Fan Motor: Placed outside an 
annealing furnace, Duty Master uses 
a bi-metal shaft in driving fan inside. 
Bi-metal properties of the shaft reduce 
2000°F. furnace temperature to bearing 
temperature. Special motor cooling de- 
sign takes care of shaft expansion, 
supplies sufficient cooling to protect 

ing adjacent to the furnace. Motor 
takes high overloads at the start due to 
low temperature air present as furnace 


begins operation. 


Baling Motor: Reliance engineered the 
motor to the baling process, having 
established that previous applications 
were over-horsepowered under full load. 
A Duty Master 40 hp., 1800 
motor runs continuously .. . is clutc 
and de-clutched to raise and position a 
weight in baling fixed tonnage of metal 
scrap. Motor leans into maximum load, 
is then released, as curve demonstrates. 


Hydraulic Pump Motor: Injection mold- 
ing mac own is operated by a 
Duty Master close-coupled, double end 


assembly. Necessary 25 hp. rating in- 
stalled in limited 


does the necessary job in a space which 
prohibited foot mounted pumps. 
Actually the unit cost is lower with 
this new application. 


The basic advantages of 
Duty Master stem from its 
sound design and engineer- 
ing . . . from the inside out. 
Regardless of the ways in 
which you use this motor, 
Duty Master will perform... 
to your satisfaction. 


Put Duty Master’s protec- 
tion, strength and converti- 
bility to work for you. 
Reliance Sales Engineers can 
show you that, regardless of 
demanding applications, 
Duty Master pays off in 
long-term, dependable per- 
formance. We suggest also 
that you write for the new 
Duty Master Bulletin, No. 
B-2106. B-1645 


ELECTRIC AND 
ENGINEERING CO. 


Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in Principal Cities 


Master and Reeves Divisions 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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ALLEN is 
the dowel pin 
that gives 
you PLUSES! 


Your ALLEN Industrial Distributor 
can show you a good many ways to use 
ALLEN Dowel Pins, in addition to 
conventional uses in tool and die work. 
You can use them as economical roller 
bearings, axles, precision plugs, hinge 
and wrist pins—and in many other 
ways. 


You can cut the cost of your product 
substantially, too— because your 
ALLEN Distributor can supply these 
strong, accurate, mirror-finished Dowel 
Pins in standard sizes right from stock. 


Made of special Allenoy steel; sur- 
face hardened to 62-64 Rockwell 
C; precision ground to .0001” with 
micro-inch finish of 6 RMS max. 
Check your Allen Handbook or 
Catalog for detailed specs and 
standard sizes, or write direct for 
samples and technical information. 


Genuine ALLEN products are available only through your 
ALLEN Distributor—he’s always ready, willing and able to 
give you prompt, practical service. 


EN 


HEX-SOCKET SCREWS 
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BEARINGS, Oilless 
ow one & Bronze Co., 715 Spencer, 


versa, Jneph 7. & Son, Inc., 16th & Rock- 


BEARINGS, Roller 


ler Bearing Danbury, 
International Boll & Roller Searing Corp, 3123 


Eastlake 
Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N 
Norma-Hoffman Bearings Corp., Stamford, 
Roliway Beari Co., Inc., 541 Seymour St., 


SK F industries, Inc., Eriogelmie, Penna. 
Timken Roller Bearing Co., Canton, Oh 


BEARINGS, Lm 

Soll & Redes Conn. 

8 — & 15 Spencer, 
° 

Fafnir Sete 1 peow Setenin Conn. 

Marlin-Rock “petite F Corp., Chandler Bidg., 
Secon ie 

ne | Ball Bearing Co., Nicetown, Philadelphia, 


~~ Beari , Inc., Syracuse, N. Y. 
Ft aan. te Inc., Philadelphia, Penna. 
Fucker Roller Bearing Co , Canton, Ohio 





BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH mh 
Brown & Sha 


rovidence, 
Deita Power ool Div. ke ead N. See. a 
Lae h 8, 


Meh. Fool Co., 2531—11th St., 
Rockford, Ill. 


BENDERS, Ber, Tube, Channel, etc. 
wierd, lle & Co., 2136—12th St., Rock- 
Wallace dy A Co. 1310 W. Diversey 


oeey, Saat 
ood, Public Neds Bidg., Philo- 
del ha a 2. Penna. 


BENDERS, Picte, Etc. 
Shaper Co., P.O. Box 111, Cincinnati 


Cincinnati 
i, yy 
& Tool oat wiee., 637 Northland 


Ave. Butfeio 1, 
Wallace lies hitp, © Co. 1310 W. Diversey 
Parkway, Chicago !|4, 


BENDING MACHINES, ape 

Bethlehem Stee! Co., Bethlehem, Pa. 

sg) Forge Co., 490 Broadway, Buffalo, 

Chambersburg Engrg. Crgebenins, Pa. 

omen VEngineering Div. Sy te oo rake Shoe 
7 s. hy "6 Ohio 


Hydreulle Press PA ., Mount Gilead, Ohio 

Niogara, Machine Tool Works, 638 North- 
land Ave., alo, N. Y. 

Verson og Press va 93rd St. & S. Ken- 

Wallace les M qos 1310 W. Diversey 
Parkway, Chicago 4, mM. 


BENDING MACHINES, Pipe 
Outlets sear Co., 490 sigue Buffalo, 


Wallovs , 1310 W. Diversey 
Parkway 


BENDING ROLLS 


Cleveland Punch & Shear Works Co., 3917 
St. So Oe Ave., Ceveland 
‘& Toot Wks., 637 Northland 


Ave,, Buffalo in 


lace Suppl RY 1310 W. Diversey 
weork x ton ity. Ca 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
nee Forge Co., 490 Broadway, Buffalo, 
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MODEL 540 
6” x 18” CAPACITY 


FEATURES: 


@ Completely centralized controls within easy reach of 
operator. 

@ Patented low-pressure, long-life Hydraulic System 
operating from self-contained motor-driven pump unit. 

@ Table traverse rates variable from 5’ to 40’ per minute. 
Smooth and shockless reversing at maximum speeds. 


@ Cross-feed automatically variable from .01 in. to .07 in. 
per stroke. 


wee 2 ee 


JONES-SHIPMAN |} 
~ Le & ee a >LAN 


na i 


ACCURACY... 
EFFICIENCY... 
EASE OF OPERATION 


This machine has all the essential qualities 
required to provide high caliber surface grinding. 
Its simplicity of design provides ease of operation 
while inherent accuracy and efficiency assure 
excellent grinding performance. Thousands of 
these grinders have been purchased by discerning 
users in every part of the world. 


@ Hand controls provided for both traverse and cross-feed. 


Micrometer adjustment to cross-feed in .0001 in. divisions. 


@ Vertical adjustment of wheelhead controlled by con- 


veniently placed handwheel having a micrometer knob 
adjustment in .0001 in. divisions. 


@ Wheelhead slide operates on. ball bearing rollers running 


on precision ground bars providing absolute sensitivity 
of vertical feed. 


Automatic vertical wheelhead feed and electric lift can be fitted to standard machine 
as an extra feature. Also, numerous other attachments including form tool grinding 
equipment are available to assure full versatility. 


FOR FURTHER INFORMATION, WRITE FOR YOUR COPY OF BULLETIN C183. 


MICROMATIC HONE Corp. 


8100 SCHOOLCRAFT AVENUE . DETROIT 38, MICHIGAN 
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SPEED-BAND 
the newest concept in 
band saw blades — 
made from L-100-M, 
a double carbide 
alloy developed 
especially for 

band saws. Its 

hot hardness 

and abrasion 
resistance 

effect extra- 
ordinary 


results. 


Available only 
from Capewell 
Distributors, 


of course 


THE CAPEWELL MFG. CO. 


NWN 





BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BOLT and NUT MACHINES 


— at en Co., Ine., 42 Exchange Place, Jersey 
Waterbury 


arvel Foundry & Mach. Co., Wa- 


BOLTS, NUTS and SCREWS 

Allen Mfg. Co., Bloomfield, Conn. 
Bethlehem Stee! Co., 701 East Third St., Beth- 
lehem, Pa. 


Northwestern Tools, Inc., 115 Hollier Ave., Day- 
ton 3, Ohio 


ety 2 Kurt Co., Inc., 42 Exchange Place, Jersey 

a -Buirdeal & Ward Bolt & Nut Co., 
or : 

wef H. & Co., 400 Vulcan St., Buffalo, 


‘ 


BOOKS, Technical 
inheat Press, 93 Worth St., New York 13, 


BORING BARS 
ape ho Bros. eo Ge 5913 W. Armstrong 


Bullard Co., R86 Contiatd Ave., Bridgeport 6, 


Davis Boring Tool Div., tg? : Lewis Ma- 
chine Tool Co., Fond du Lac, 
Deita Power Tool, “om: 400 N. hp. Fe Ave., 
Pittsburgh 8, 
Devi Mcrobare Diy. 2 2720 W. Fourteen Mile 
a 
Ingersoll Milling Mch. ; 3 2442 Douglas St., 
ockford 
Kennametal Inc., Latrobe, Penna. 
Mapenemees Products Dept. of General Electric 
» Box 327, Roosevelt Park Annex, Detroit 


ae Engineering Co., Frankenmuth 2, 


Van Norman Machine Co., 3460 Main St., 
Springfield 7, Mass. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohi 

Wesson Co. *1220 Woodward Heights Bivd., 
Detroit 26, Mich. 

aad - H. & Co., 400 Vulcan St., Buffalo 


‘ 


BORING HEADS 
American poe Corp., 1232 Penn Ave., Pitts- 
burgh 22 
Baker Brothers Inc., 1000 Post Ave., Toledo 
io 
Bridgeport eg Inc., 500 Lindley St., 
Bridgeport 6, 
Bryant they "Grinder Co., Clinton St., 
Springfield, Vt. 
Davis eoring oe yest. naar Gt Lewis Ma- 
chine Ti i 
a M eros or, 2720 W. Fourteen Mile 
Royal Oak, Mich. 
Heald Machine Co., 10 New Bond St., Worces- 


ter ass. 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 
Mummert-Dixon Co. Hanover, Pa. 
Standard Electrical ‘Tool Co.,/2500 River Rd., 
Cincinnati 4, Ohio 
wo Enoineerine Co., Frankenmuth 2, 
ic 
lesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


BORING MACHINES 
 <* Bros. Inc., 1000 Post Ave., Toledo 10, 


Buhr "ihedhine Tool Co., 839 Greene St., Ann 
Arbor, Mich. ee ee 


Bullard Co., Bri n. 
}. Co. Inc., 15001 S. Fi- 


Burg Tool “and 
gueroa, Garde: 

Consolidated ch. ‘Tost ‘biv., 565 Blossom Rd., 
Rochester 1 

Com Corp., 408 CSaioten Ave., New York 17, 

Cross Co., P.O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

oS > Thompson Co., 4460 N. 24th St., Mil- 


10, Wis. 
DeViie Machine Co, Fair St., Royal Oak, Mich. 
Cello Corp, 1200 Oakman Bivd., Detroit 


att & Lewis Machine Tool Co., Fond du 


Gray ¢o., G. A., 3611 Woodburn Ave., Cincin- 
or 7 Ohio 
Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 
Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 
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"frccktord aly Mch. Co., 2442 Douglas St., 


Jones & pee ine Co., SBiino te i Vt. 

a Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co. Kaukauna, Wis. 

Kearney & Trecker Corp., 6784 W. National, 
a sg ag ~ 14, Wis. 

Lamb, Co., 5663 E. Nine Mile Rd., 
Detroit 34 


ich. 
Moline Tool Co., Moline, III. 
National Automatic a Co., Inc., S. 7th and 


N. Sts., Richmond, 

New a Mch. ane * New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Olivetti Corp. of peneres, = 33 Northern 
Bivd., Island Ci 


Orban eure 0., Inc., 42 J. hg Place, Jersey 


2, N. 
sheffield’ Corp., Box i Dayton 1, Ohio 
Snyder Corp., $400 E. Lafayette Ave., Detroit 


Mich. 
Wales-Strippit, Inc., Akron, N. Y. 


BORING MILLS, Horizontal 
American soem Corp., 1232 Penn Ave., Pitts- 
, Pa 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio 

Consolidated Mch. Lag Div., 565 Blossom Rd., 
Roches 


Coss © Corp., 405 + Ave., — York 17, 
DeVlieg Machine Co., Fair St., ” Royal Oak, 
a ig oe & Lewis Machine Tool Co., Fond du 

» See 3611 Woodburn Ave., Cin- 


Gray, G. A 
cinnati 7, 
Innocenti, Milan Italy 
Lucas Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Clevel and 8, Ohio 
New Britain Mch. Co., New Britain, Conn. 
Srydee ich a 3400 E. Lafayette Ave., Detroit 


BORING MILLS, Vertical 

American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

Bethiez, Charles, 5 Rue Montalivet, Paris, 


France 
a Co., 286 Canfield Ave., Bridgeport 6, 


onn. 

Consolidated fact, ba Div., 565 Blossom Rd., 
Rochester 10 

bi yim 405 Coetiehin Ave., New York 17, 


Giddings & Lewis Machine Tool Co., Fond du 

ac is. 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

King Machine Tool Div., American Steel Found- 
ad 1150 Tennessee Ave., Cincinnati 29, 

10 

New Britain Mch. Co., New Britain, Conn. 

rt ae 3400 E. Lafayette Ave., Detroit 
, Mich 


BORING TOOLS 

American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

oa ey Bros. Tool Co., 5213 W. Armstrong 

hicago 46, Ill. 
eullord Co., 286 Canfield Ave., Bridgeport 6, 
onn 

Davis Bering Tool Div., Giddings & Lewis Ma- 
— Tool Co., Fond “du Lac, Wis. 

owe | Microbore, Div., 2720 W. Fourteen Mile 


Ro’ Mich. 
“0 Corp. Ts00 00 Oakman Bivd., Detroit 


Menton , ang Inc., Ashtabula, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet, Cor. . 


Wesson Co. Mas mans Heights Bivd., 
Detroit 26 Mich. 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 


‘ 


BRAKES, Press and Bending 


Cincinnati Shaper Co., P.O. Box 111, Cincin- 
nati 11, Ohio 


Cleveland’ Crane & Mor Co., Wiceiitte, Ohio 
Lodge & oe ey amitton | 
639 Northland 


Niagara Mch. Wks., 
Ave., Buffalo at Veo 

Verson Allstee! Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, ! til. 

BRASS 

Aenestegn Brass Co., 25 Broadway, New York 


Mueller Brass Co. Port Huron 35, Mich. 
Revere Copper, & , Brass, Inc., 230 Park Ave., 
New York, N. 
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A GREAT NEW EDITION! 


Still in the Same Easy-to-use Size... 
Yet the Most Comprehensive, Up-to-Date 
Metalworking and Design Handbook You Can Own 


Whether you are a supervisor, foreman, inspector, 
toolmaker, machinist, student, or apprentice, you need 
an accurate, easy-to-use, up-to-date source of specific 
metalworking information. 

Whether your interest is engineering, design, or pro- 
duction, you should have the latest facts, formulas and 
dimensional data available for ready reference. 

Whatever your job, the new 16th Edition of MA- 
CHINERY’S HANDBOOK is a necessity. A reliable 
working handbook that will answer your questions, pro- 
vide ready solutions to your work problems, give you in- 
formation you need — when you need it. 

Wherever metal products are designed and built, 
wherever metalworking operations are performed, MA- 
CHINERY’S HANDBOOK is the indispensable work- 
ing reference. For more than 45 years it has been read 
and referred to on the job in thousands of drafting 
rooms, machine shops and manufacturing plants . . . 
saving time, work and money for its users. No wonder 


2104 Pages 


$4]00 


over a million and a quarter copies have been sold! No 
wonder it has earned the reputation as “the bible of 
the mechanical industries”! 

And now, in this greatly revised and enlarged edition, 
you get all the latest and best principles, practices, speci- 
fications, standards and other useful working data. The 
16th Edition reflects the tremendous advances the 
metalworking industries have made; and it gives you 
the information you need to keep pace with that 
progress. 

Look over the list of subjects on the two preceding 
pages. This shows some of the new material you will 
find in the 16th Edition, gives you a picture of what 
MACHINERY’S HANDBOOK contains — the facts, 
figures and data you need and use, all in one convenient 
volume. The comprehensive cross-index and the con- 
venient thumb-index will help you find any one of the 
subjects in seconds! 

Dependable . . . accurate . . . authoritative . . . com- 
prehensive, the new 16th Edition is the largest and best 
MACHINERY’S HANDBOOK ever published. Yet in 
physical size it is still a true HANDbook, compact and 
easy to use. It is the one book you will refer to again 
and again for the incomparable wealth of information it 
provides. Send for your copy today! 


Thumb Indexed 


Bound in rugged, durable Sturdite. Stamped in genuine gold. 
Printed on tough, thin yet whiter paper for better reading contrast. 
Fully thumb indexed. Designed for heavy-duty reference on the job. 


USE THIS CONVENIENT ORDER FORM TODAY 


THE INDUSTRIAL PRESS, 93 Worth St., New York 13, N. Y. 
Please send me, under the terms of payment | have checked at the right: 


— OR — 


CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


PRICES: in My $. and Canada — INERY’S 

AND FORMULAS. $1.50. with iM 200 
copies of the new 16th Edition of MACHINERY'S HANDBOOK, and AND FORMULAS. $1.50 with HAR ee 
copies of USE OF HANDBOOK TABLES AND FORMULAS wn 


check 


() send a free copy of “49 Questions and Answers" giving more infor- 


mation about MACHINERY'S HANDBOOK. 
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Close-up of leaded 
steel cog roller 
shows burrs... 
heat-treat scale... 
sharp edges. Off- 
hand finishing 
time: 2 minutes. 


AFTER BRUSHING 


Burrs and scale 
completely re- 
moved...all edges 
and grooves uni- 
Soeuaty blended. 
Osborn 3-A Fin- 
ishing Machine 
cycle time—includ- 
ing handling time: 
40 seconds. 


Phone parts finished at 90-an-hour clip 


.»-superior quality 3 times faster 
with OSBORN Power Brushing 


TELEPHONE SWITCH PARTS are auto- 
matically finished to exacting specifi- 
cations. This efficient Osborn 3-A 
Metal Finishing Machine— using 
Osborn Monitors Brushes—deburrs 
and finishes lots of 2000 to 4000 parts 
better and 3 times faster than former 
method 


METAL FINISHING MACHINES... 


These are cog rollers—vital parts of telephone 
switches made by a leading manufacturer 
of electronic and communications equip- 
ment. Properly finishing these components 
means thorough deburring plus removal of 
heat-treat scale and sharp edges. 

Hand scraping and off-hand methods were 
slow—took 2 minutes per part—rejection 
rate was high and costly. 

Today, an Osborn 3-A Metal Finishing 
Machine does the job 3 times as fast—just 
40 seconds per part including handling time 
—and saves 2000 hours a year on this one 
part alone. Plus values: high, uniform 
quality .. . rejects eliminated. 

This Osborn finishing application is typical 
of how you can pinpoint savings, too. An 
Osborn Brushing Analysis—made in your 
plant now at no cost or obligation—is the 
first step. Write us for full details. The 


Osborn Manufacturing Company, Dept. D-56, 


Cleveland 14, Ohio. 


. AND FINISHING METHODS 


POWER, PAINT AND MAINTENANCE BRUSHES « FOUNDRY PRODUCTION MACHINERY 
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BROACHES 

du Mont , Greenfie 

Equitable Engineering, Roy Raich Oak Oak, Mich. 

Ex- Ag Corp. Oakman Biva., Detroit 

ich 

Lapointe Machine Tool Con, Hudson, 

Metallurgical Products ot 2 & , = 
tric Co., Box 237, Genesee Park Annex, 
Detroit 32, Mich. 

Neonat Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, 


seey Ci N.Y. 
nd Mach. rest Co., 2531—I!th St., 


Th weadwell Ta ll Tap & Die Co., 16 Arch St., Green- 
ield, 

Wesson on 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 


BROACHING MACHINES, internal 

Lapointe a ng Tool Co. om Mass. 

Orban, Kurt Inc., 42 Exc hange Place, 
Jersey City $ ig 

Sundstrand Mch. Tool Co., 2531—1Ith St., 
Rockford 


Wilson, K. R., inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINES, Surface 


Cnenes Milli Machine Co., Special Ma- 
chine Div., Marburg Ave., Cincinnati 9, Ohio 

Lapointe Machine Tool Co. Hudson, Mass. 

Orban, Kurt i Inc., 42 Exchange Place, 


Jersey City 2, N. J. 
Sundstrand Meh. Tool Co., 2531—IIth St., 


Rockford, Ill 


BRONZE 


American Brass Co., Waterbury 20, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, industrial, Wire 
heel, Etc. 
Delta Power Tool Div., 400 N. Lexington Ave., 
dete 8, Pa 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 


Tampico, 


BUFFERS 
Delta Power Tool Div., 
Pittsburgh 8, Pa 
re * Machinery Builders, Inc., Kalamo- 
zoo, Mic 
Standard Electrical Tool Co., 
, Cincinnati, Ohio 


400 N. Lexington Ave., 
2488-90 River 


BULLDOZERS, Metalforming 


—n,! Steel Foundry & Machine Co., Birds- 
ro, 

Elmes Eng. Div., Fynatioge Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
enna. 


BURNISHING MACHINES 


Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


BURRING MACHINES—See 


Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
Metal Corbides COP.» 6001 Southern Bivd., 


Youngstown 12 
Universal Engrg. €o., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 


onine Crom & Bronze Co., 715 Spencer, 
To 


Universal oe. Co., Frankenmuth, Mich. 


ag inane Spring, Firm-Joint, negra 
Hermephrodite, etc.—See 


Layout and 
Drafting Tools Machinists’ Small 


Tools 
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In spherical roller bearings, Hoover Quality 
means extra smoothness, extra precision, extra 
bearing performance. 

Large size rollers are Super Finished to a mirror- 
like smoothness to minimize friction. 

Both inner and outer raceways are Super Fin- 
ished to match the smoothness of the rollers. Pre- 
cision matching of rollers and raceways assures 


lnoower 


| 
BALL AND BEARING COMPANY 
LL 
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Super Finish 
ROLLERS 


Super Finish 
RACEWAYS 


MACHINED 
BRONZE 
RETAINERS 


- 


low operating temperatures and long life. 

Land-riding retainers are accurately machined 
from solid bronze for proper roller guidance and 
uniform load distribution. 

Hoover Quality spherical roller bearings are 
available in a complete range of sizes and series in 
cylindrical or tapered bore. Return the coupon 
below for complete information. 


Hoover Ball and Bearing Compan 
$400 South State Road, Ann Arbor, Michigan 


O Please send Bulletin 113 which describes Spherical Roller Bearings. 
© Have your representative call. 


We cs ee cee ee ees ee ee ee ee ee od 
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eA lax! 


It’s easy to do when you let Columbus Die-Tool handle your 
special tooling problems. 


Many leading companies all over the United States are now avail- 
ing themselves of our creative engineering staff, modern plant and 
equipment, to design and build their special tools, jigs, fixtures and 
machines. Over 50,000 square feet filled with precision production equip- 
ment enables us to build fine tools and special purpose machines to your 
exacting requirements. Increase the efficiency of your operation with 
special tools that do the job better—faster—more economically . 
designed and made by Columbus Die-Tool. 


FREE: New brochure listing complete facilities and equipment. Write today. 


Columbus Die Fool 


™ AND MACHINE COMPANY 


™ P.O. BOX 750 * COLUMBUS, OHIO 
SERVING INDUSTRY SINCE 1906 


Designers and manufacturers of 
Jigs e Fixtures e Special Tools « Units 
for Machine Tools ¢ Builders of 
Machine Tools Complete 
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CALIPERS, Vernier 
Brown & Sharpe Mfg. Co. Providence, R. |. 
DoALL Co., Des f ~~ il 


Scherr, George oN Wee, 200 Lofayette St., 
New York ON 


CAM CUTTING MACHINES 
7. Sore. 405 Lexington Ave., New York 


Orban, Kurt Co., !nc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


CAMERAS, High Speed 
Wollensak Optical Co., Rochester 21, N. Y. 


CAM MILLING AND GRINDING 
MACHINES 

American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

oe —- Co., 1700 Stratford Ave., Strat- 


seutie’ Tool ree, Waynesboro, Pa. 
Rowbottom Machine Co., Waterbury, Conn. 


CAMS 


Brown & Sha thes 9 Co. providence. R. 1. 
— ee Inc., 750 S. , Newark 3, 


Equitable Engineering, Royal Oak, Mich. 
Rowbottom Machine Co., Waterbury, Conn 


CARBIDES 


Petr abent Pane meas steel Corp., Pittsburgh, Pa. 
aia) . Ontario St., hicago 


DoALL Co., Des Plaines, III. 

Kennametal, Inc trobe, 

Linde Co., 30 E. 42nd Fre New York | 17, N. Y. 

Metal Carbides Corp., Youngstown 

Masetuegiont Products Dept. of nnd Elec- 

tric Co., Box 237, Roosevelt Park Annex, 

Detroit 32, Mich. 

Vascoloy-Ramet Corp., Wau 

Wesson Co., 1220 Woodwar Heights Bivd., 
Detroit 20, Mich. 


CASTINGS, Die 


American Brass Co., + see 2 Conn. 
Madison-Kipp Corp., Madison 


CASTINGS, Non-ferrous 


a og Steel Co., 701 East Third St., Beth- 
Mueller Brass Co., Port —— 35, Mich. 
Shenango Furnace Co. al tio 

Textile Machine Works OReSding. Penna. 
Vascoloy-Ramet Corp., Ween 


CASTINGS—Gray Iron, Malleable 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
—— Co., 1201 W. 65 St., Cleveland 2, 


Kaukauna Machine & county Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Manone Costin, s Council, ‘781 avian Com- 
merce oe eveland 14, Ohi 

Meehanite Metal Corp., New Rochelle, N. Y. 

go Furnace Co., Dover, Ohio 

Sundstrand Mch. Tool Co.,” 2531 ith St., 
Rockford, Ill. 

Textile Machine Works, Reading, Penna. 


CASTINGS, Steel, Stainless, etc. 

Al Ludium Stee! Corp., Pittsburgh 
Bethlehem S Steel 1 Co., 701 East Third St., vd ee 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 
Jessop Stee! Co., Washington, Penna. 


CEMENT, Abrasive Disc 
Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 


CENTER-DRILLING MACHINES 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Sundstrand Mch. Tool Co., 2531 Ilith St., 
Rockford, Il! 


CENTER PUNCHES—See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and 
DoAll Co., Des Plaines, tl. 


(Continued on page 232) 
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Support bracket for Nike-Hercules guided missile, being machined with Kendex* (patented) tooling 
from a 316 stainless forging. Photo and performance data supplied by a leading aircraft manufacturer. 


If you could cut machining cost/piece 78% 
wouldn’t you switch to KENDEX? 


That’s what happened here 


Two turret lathes with high speed steel tools oper- 
ating on a 10-hour shift could not meet the demands 
of an assembly line in an aircraft plant. The job in- 
volved turning a %-inch stud and an interrupted 
facing cut on a forged stainless steel part. 

When one lathé was equipped with Kendex (pat- 
ented) tooling and Kennametal* K8 inserts to utilize 
maximum output capability of the machine, produc- 
tion was increased fivefold and enough parts were 
produced by this one machine in 8 hours to keep 
the line running. The second lathe was released for 
other work. 

While tooling cost per hour increased over 500%, the 
machining cost per piece dropped from $3.08 to 68 
cents. By sacrificing a few pennies in higher tool 
costs, many dollars are being saved in over-all ma- 
chining costs. 

Progressive plants everywhere are using Kendex 
throw-away insert tooling on production operations 
and many short-run jobs to obtain highest possible 
machine efficiency. They have found that “‘baby- 
ing” tools to get long tool life is a costly practice. 

Ask your Kennametal Carbide Engineer how 
Kendex can help you get more efficient output from 
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your machines . . . or write direct for the booklet, 
“There’s Profit in Retiring a Tradition.”” KENNaA- 
METAL INc., Latrobe, Pennsylvania. 


*Trademark 


Don’t waste soars OD in machine output 


to save pennies in tool life ih 





640-minute | 125-minute 
tool life tool life 





Machine cost per hour $ 6.00 $ 6.00 


Tool cost per hour 16 86 


$49.28 $54.88 
Pieces produced—8 hours 16 80 


Combined cost—8 hours 


COST PER PIECE $ 3.08 $ .68 

















2 INDUSTRY AND 


le 
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Bigithrees Littlel 


folgetsCreaterStrength 
fOrmViaxdinUin 


Each time a trio of these new cars rolis off the assembly 
lines at Ford, Chrysler Corporation and Chevrolet, another 
set of 67 Malleable parts goes into action to give American 
drivers more dependability, convenience and economy. 


Valiant, Corvair and Falicon Use 
Greater Proportions of Malleable Iron 
Than the Three Conventional Cars! 


Brand new from tread up, the Corvair, Falcon and 
Valiant are the result of intensive investigation, 
engineering and testing . . . all done to produce lighter, 


more economical cars without sacrificing the safety and 
convenience demanded by the American public. 
To accomplish this, the automobile industry’s 


CONNECTICUT Peoria Malleable Castings Co.,Peoria 1 
Connecticut Mall. Castings Co, New Haven 6 = wagner Castings Company, Decatur 
Eastern Malleable Iron Co., Naugatuck 





INDIANA 
These companies MALLEABLE rev ooo iron Co., New Haven 4 Link-Belt Company, Indianapolis 6 
are members of the Eastern Malleable Iron Co., Wilmington 99 Caton tek, 5 Sat Sete Se 
ILLINOIS 


1OWA 
Central Fdry. Div., Gen. Motors, Danville lowa Malleable Iron Co., Fairfield 
Chicago Malleable Castings Co., Chicago 43 MASSACHUSETTS 
Moline Malleable tron Co., St. Charles 
National Mall. and Steel Castings Co.,Cicero50 ‘Belcher Malleable Iron Co., Easton 
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Valiant 


three newest creations use more Malleable in proportion 
to total materials than all other models of the same 
manufacturers. Why? Malleable provides more strength 
per dollar than any other metal, ferrous or non-ferrous. 
Malleable castings have more strength per pound than ue eee 
“light” metals. Being the most machinable of all ferrous 
metals of similar properties, Malleable speeds produc- 
tion . . . produces better parts. Malleable castings have 
proved uniquely dependable for critical applications in 
millions of cars now on the highways. 

How many places are there in your operations where 
Malleable castings can improve your products and re- Union Commerce Building, Cleveland 14, Ohio 


duce your costs? Check now ...send drawings or an 
outline of your requirements to any of the progressive 
Malleable castings producers who display this symbol— 


° \ 


DOP US CRU EOS APARERE RRR CREE TRE A OA LE SA 


MICHIGAN Frazer & Jones Company Division National Mall. and Steel Castings Co., WEST VIRGINIA 
Albion Malleable tron Co., Albion Eastern Malleable tron Co., Solvay Cleveland 6 


West Virginia Mall. | .. Point Pleasa’ 
Auto Specialties Mfg. Co., Saint Joseph Oriskany Malleable Iron Co., Inc., Oriskany PENNSYLVANIA e ron Co., Point nt 
Cadillac Malleable tron Co., Cadillac Westmoreland Mall. Iron Co., Westmoreland Buck tron Company, Inc., Philadelphia 22 WISCONSIN 

Central Fdry. Div., Gen. Motors, Saginaw = gig Erie Malleable tron ed Erie a Chain Belt Company, Milwaukee 1 
MINNESOTA American Malleable Castings Co., Marion Lancaster Malleable Castings Co., Lancaster 

Northern Malleable Iron Co., St. Paul 6 oe Fdry. Div., Gen. hy he coves Lehigh Foundries Company, Easton — aie ae 
NEW HAMPSHIRE Dayton Mall. Iron Co., tronton Div., Ironton Meadville Malleable Iron Co., Meadville SORRY Es Beaver Dam 

Laconia Malleable Iron Co., Laconia Dayton Mall. Iron Co., Ohio Mall. Div., Pennsylvania Malleable Iron Corp., Lancaster = Lakeside Malleable Castings Co., Racine 
NEW YORK 


Columbus 16 TEXAS Milwaukee Malleable & Grey tron Works, 
Acme Steel & Mall. Iron Works, Buffalo? © Maumee Malleable Castings Co., Toledo 5 Texas Foundries, Inc., Lufkin Milwaukee 
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Tired of counting the excess? 





You save seven ways by using Wheelock-Lovejoy’s 
local alloy steel warehouse facilities. 


The usual costs of handling, cutting, storage, in- 
surance, taxes, accounting, and—in some cases — 
obsolescence, are all eliminated when you order 
from your local Wheelock-Lovejoy Service Center. 
You can order your alloy steel—as you need it —in 
any size, shape or grade. See the listing below for 
the W-L Branch nearest you. 


W-L STEEL SERVICE CENTERS- Cambridge 
Cleveland - Chicago + Hillside, N. J. 
Detroit - Buffalo - Cincinnati 


AGENTS - Southern Engineering Company, ¢ 
Charlotte, N. C.; Sanderson -Newbould, * 
Ltd., Montreal and Toronto 


WHEELOCK, 
LOVEJOY && 
—n 





& COMPANY, INC. 


138 Sidney St., Cambridge 39, Mass. 
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Metal Carbides Corp., Youngstown, Ohi 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit, Mich, 
lesson €o., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Multiple-Spin- 
dle Automatic 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


Conn. 

Burg Tool ond Mfg. Co., Inc., 15001 S. Fi- 
gueroa, ‘ali 

Cross Co., P.O. Box 3835, Park Grove Postal 


Sto. Detroit 5, Mich. 
é ch. Co., Kensington, Conn. 
National Acme Co., 170 E. 131st St., Cleveland, 


Ohio 
New Britain Mch. Co., New Britain-Gridley Mch. 
v., New Britain, Conn. 
Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


CHUCKING MACHINES, Single-Spindle 
Automatic 
ag os Co., 286 Canfield Ave., Bridgeport 6, 


Gisholt Machine ay 1209 E. Washington Ave., 
Madison 10 

Jones & Lamson ‘Mch. Co., a field, 

National Acme Co., 170 E. 13ist St., _y 
land, Ohio 

Sundstrand Mch. Tool Co., 2531 ith St., 
Rockford, Ill. 

Warner & Swa —. 5701 Carnegie Ave., 
Cleveland 83, “Ohi 


CHUCKS, Air Operated 

Gisholt Machine oa. 1245 E. Washington Ave., 
Madison 10, 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn, . A 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Delta Power 7 a 400 N. Lexington Ave., 
Pittsburgh 8, 

Gisholt Machine C6. 1209 E. Washington Ave., 
Madison 10, 

— Mch. Co., Geo., 1321 Racine St., Racine, 


— Bros., Inc., 1420 College Ave., Elmira, 


Jacobs Mfg. Co., West Hartford 10, Conn 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

National Acme €o., 170 E. 131st St., Cleveland 


New Britain Mch. Co., pee Britain-Gridley Mch. 
Div., New Britain, 

Standard y 4 Co., 3950 Chester Ave., Cleve- 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Warner & Saessy, 5 5701 1 Carnegie Ave., Cleve- 
land 3, Ohio 

2098" Oh Inc. 24000 Lakeland Bivd., Cleveland 


CHUCKS, Combinetion Universal-inde- 
pendent 

Buck Tool Co., 2015 Schippers Lane, Kalamo- 
zoo, Mic’ 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt es ee Go 1209 E. Washington Ave., 
Madison 10, 

Kearney & pS Corp., 6784 W. National, 
Milwaukee 14, Wis. 

National Acme Co., ‘170 E. 131st St., Cleve- 
land 8, Ohio 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Compensating 
Pam: Tool Co., 2015 Schippers Lane, Kalamo- 


Mich. 
one Tool and Mfg. o. Inc., 15001 S. Fi- 
gueroa, Gardena, Calif 


Continued on page 234) 
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S&S Gasic Reasosus why 


MARVEL HACK SAWS 
CUT-OFF MORE ACCURATELY :--- 


~~ a 
ene ui 


The consistently accurate performance 
of MARVEL Heavy Duty Hack Saws is no 
accident. MARVEL engineers knew, many 
years ago, that to produce and maintain 
accurate cutting-off, a hack saw must be 
designed and built like a fine machine 
tool. 

Some of the basic design principles 
built into the modern MARVEL Hack 
Sawing System that makes it the most 
accurate cutting-off method you can use 
are: 


1. V-Way Design...Greater Rigidity 


Upright and Saddle are precision machined 
and fitted to form a rigid, integral unit capa- 
ble of withstanding any cutting load with no 
deflection or side movement. 


2. Anti-Friction Bearing Construction 


Anti-friction ball or roller bearings are used 
at all load carrying points. Even the strongly 
braced saw frame reciprocates on heavy 
duty, fully enclosed preloaded ball bearings 
which provide permanent, frictionless rigid- 
ity and true-running, straight line cutting 
strokes. 


3. Minimum Blade Frame Reach 


Close-coupled design and crank lever action 
of MARVEL Saws keeps the saw frame and 
blade reach very short in relation to the ver- 
tical V-ways on which the unit is mounted. 
This insures optimum rigidity, even under the 


most severe operating conditions. 5. Rigid Cutting Tool 


Cutting-off accuracy requires a rigidly held, relatively 

oa H H short cutting tool. MARVEL Unbreakable High-Speed-Edge 

4. Positive Relief Blade Lift Hack Saw Blades, which combine a narrow high speed 

oo = . | cutting edge permanently welded to a tough allo 

On the return stroke, positive relief lift raises stee 9 edge perm y gh alloy 

the blade to provide proper and “cushioned” steel aoe = be tensioned from 200% to 300% — 

loadin on the next euiting siveke. This pre- taut than ordinary blades. This provides a most rigid 
longs blade sharpness, life and accuracy. cutting edge. 


Catalog C85 has complete details, facts and figures 
both Marvel metal cutting Hack Saws and Band 
Write for it today. 


' Better Machines-Better Blades eof") 7 aw ARMSTRONG-BLUM MFG. CO. 
aoae 5700 W. BLOOMINGDALE AVE., CHICAGO 39, ILL, 
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BETT 


COOLANT PUMP 


© gene BUILT 


fia LESS TO OPERATE 


234 


<7 ‘FF for our 


\\ FREE 


a Condensed 
Catalog 


Ruthman 


MACHINERY CO. 


* COOLANT PUMPS 
* CIRCULATORS * AGITATORS 
* MOLTEN METAL PUMPS 





Mch. Co., Inc. 
Chuck Co., 95 
Britain, Conn. 


pmterins Diaphragm 
N. A. Co., 1300 E. Nine Mile Rd., 
Mich. 


“a 


CHUCKS, Drill. Key Type 


Delta Power Tool Div., 400 N. Lexington Ave., 


Pittsburgh 8, Pa. 
Jacobs Mfg. Co., West Horford, Conn. 


CHUCKS, Drill, Keyless 


Delta ws Tool sa 400 N. Lexington Ave., 
eg 
Jacobs M 


a 


. Co., West Hartford, Conn. 


CHUCKS, Full Floating 
» Madison 10, Wis. 


Gisholt Mch. Co. 
ae Engineering Co., ‘Frankenmuth 2, 
ich. 


CHUCKS, Gear 
Buck Tool Co., 2015 Schippers Lane, Kalama- 


z00, 
Geometric-Horton Div., United Greenfield Corp., 


New Haven in. 
Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 


CHUCKS, Independent 


Buck Tool Co., 2015 Schippers Lane, Kalamo- 
zoo, Mich. 


| oheaty dla Div., United Greenfield Corp., 
Gisholt Machine Co, * 1209 E. Washington Ave., 
Madison 


s. 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Lethe 
Bullard Co., Brewster St. 2, Conn. 
Gisholt Machine Co., 1209 E. ewe shington Ave., 


10, Wis. 
Jacobs Mfg. Co., West Hartford, C 
Jones & Lamson Mch. co ingfield, vt. 
00 Lafayette St., 
Skinner Chuck ‘ Co., 95 << Ave., New 
Britain Conn. 


‘arner & P3°Otic Co., 5701 Carnegie Ave., 
Cleveland 3 


CHUCKS, Magnetic 
Brown & Sharpe ite. Ce. Providence, R. 
Hanchett 


Magno-Lock Bi Rapids, ‘Mich. 
Sundstrand Mch. Tool Comp. 3531 lith St., 
Rockford, Ill. 
, O. S. Inc., Worcester, Mass. 


CHUCKS, Power 
—_ Tool Co., 2015 Schippers Lane, Kalama- 


00, Mich. 
Gisholt Machine Co., 1209 E. Washington Ave. 
Madison 10, Wis.’ 


Mch. a ot Ind. 
Fg gg gg a 
Britain, Conn. 


CHUCKS, Quick Change and Safety 
Burg — and Mfg. Co., Inc., 15001 S. Fi- 


Jacobs Mfg. Co., West Hartford 10, Conn. 
Univers! ineering Co., Frankenmuth 2, 


CHUCKS, Ring Wheel 
Gardner Mech. Co., 414 E. Gardner St., Beloit, 


CHUCKS, Tapping 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Universal Three-Jaw 
a Tool Co., 2015 Schippers Lane, Kalema- 


, Mich. 
Deito. ‘Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. ., United Greenfield 
Geometrioterton Div in ‘een Corp., 
New Haven, 
Gisholt Machine Co., 1209 E. Washington Ave., 


Wis. 
Tepgher, Cs Corp., 6784 W. National, 
Mineounee 
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Lepanapert Mch. Co., , Ind. 
Co., ‘95% Ave., New 
wee 5701 Carnegie A Cleve- 
‘arner ’ 77 
lend 3, as 


CHUCKS, Wrenchless 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 


CLAMPS, “C”, Toggle, Toolmekers’ 
Parallel—See Set-Up Equipment 


CLEANERS, Metal 


Oakite Products, Inc., 26 Rector St., New 
York, N. Y. 


CLUTCHES 


Cleveland Punch & Shear Works So. 3817 
St. Clair Ave., Cleveland 14, Ohio 
Minster Mch. Ca.. Minster, Ohio. 


COLD HEADING 


National me be iy Ohio. 
waaay eam Foundry & Mach. Co., Wa- 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


aa - gaan Diel, Electronic and 
ir 


Federal Products -, 1144 E St., Provi- 
‘rg ag Corp. ddy rov 
Sheffield Corp., Box 883, Dayton 1, Ohio. 


COMPARATORS, Optical 
DoALL Co., Des Cow Re 
Eastman 


Cor Spring Vorick: "st 
Scherr, Bat, Co... vas 200 Lafayette St., 
New Y - 4 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cuttings, Grinding, Metal 


Drawing, ete.—See Cutting and Grind- 
ing Floris 


COMPRESSORS, Air 
Cxew Pneumatic Tool Co., New York 17, 
N 


Wilson, K. R. Inc., Arcade, N. Y. 


CONTOUR FOLLOWER—See Tracing 
Attachments 


CONTRACT WORK 

a aw Inc., 1000 Post Ave., Toledo 
Bliss, A W. Co., 1375 Raff Rd., S. W., Canton, 
Eisler ‘here. Co., 750 S. 13th St., Newark 3, 


Equitable ty Royal Oak, Mich. 
Erle Foundry Co. 925 53 W. 12th St., Erie, 


Trecker 6784 W. f 
Keorney & vi Corp., National, 
— 


Acme ‘Ce., 170 E. 131st St., Cleve- 


Root M., Co., B St Pe ad 
poot, BM Machine’ Wi 


itham’ St, Water 
Van Keuren Co. 176 Waltham St., Watertown 
72, Mass. 


, 


CONTROLLERS 
Allen-Bradley Co., 1331 S. Ist St., Milwaukee, 


General Electric Co., Schenectady, N. Y. 


CONTROL SH 


AFTS—See Lead-screws & 
Splines, Ball Bearing 
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the 
red tape 
that 
cuts 





of Oy) Ae 





. feeds instructions to the 

Kearney & Trecker MILWAUKEE-MATIC 
with speed and accuracy far beyond 

human ability.. Modern control is just 

a part of the new MILWAUKEE-MATIC 
manufacturing concept that changes 
production schedules from Months to 
Minutes. The MILWAUKEE-MATIC is 


a complete machining center which 





unifies milling, drilling, boring, reaming 
and tapping operations into a single, 
numerically controlled unit. 

Write for complete literature file, 

or call your local Kearney & Trecker 


representative today. 





Numerical Contro/ Division 





6800 West National Avenue : 


Milwaukee 14, Wisconsin 
Phone Cl; 1 Jabal tie state 10] @) 


us ©] -1on an O1E-be- Caleta @lT- Ullale Ml Otelol-m) Lom ars 


c-D 


Product Directory 





Highly polished flutes produce 


smoother, more accurate holes! 








DRILLS 
REAMERS 
BLANKS 


Premium Quality High 
Speed Steel, Carbide Tipped 
and Solid Carbide. 


DRILL 
SETS 
Fractional, Wire and 
Letter size drill sets 


packed in convenient 
folding index cases, 


BLANK 
SETS 
Uniformly hardened high 
speed steel reamer and drill 


blanks precision ground to 
new close tolerance limits. 


Call your local distributor today —or write Ace 
direct for latest catalog and price information. 





ACE DRILL 


Adrian, Michigan 





ORIGINATORS OF '‘GROUND-FROM-THE-SOLID™ DRILLS 





CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes, W. F. & John Co., Rockford, III. 


COOLANTS—See Cutting & Grinding 
Fluids 


COPPER 
a i Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 


Revere r & Laeee: Inc., 236 Park Ave., 
New York, 


COUNTERBORES AND COUNTERSINKS 

Crnepan Letrabe. 411 W. Ontario St., Chicago 

Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 


Cleveland ‘Twist’ Drill Co., 1242 E. 49th St., 
Pay | Ohio. 


coped Twist Drill bine Greenfield, Mass. 


Excel Star, 200 Oakman Bivd., Detroit 

ich 

Mohawk. Tools, Inc., Montpelier, Ohio. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Wesson Co., 1200 Woodward Heights Bivd., 
Detroit 20, Mich. 


COUPLINGS 


— Steel Foundry & Machine Co., Birds- 

ro, Pa. 

Boston’ Gear Works, 14, Hayward St., 

ass. 

Mueller Brass Co., Port Huron, Mich. 

Schrader’s Sethe » 470 Vanderbilt Ave., 
Brookl . 38, 

Walker Inc., ~ Co Rockdale St., Worces- 
ter, een. 


Quincy 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio 


CUTTERS, Keyseating 
“—- — Inc., 1000 Post Ave., 
DoALL Co., Des Plaines, III. 


Mitts & Merrill, 1009 So. Water St., Saginaw, 
Mich. 


Toledo 


CUTTERS, Milling 


Sarher-Cotnen Co., 1300 Rock St., Rockford, 
<7 & Sharpe Mfg. Co., Providence, R. |. 
Chicago-Latrobe, 411 W. ‘Ontario St., Chicago 
10, It. (end mills). 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 
DoALL Co., Des ey i. 
Ex-Cell 0 Corp Corp., 1200 Oakman Bivd., Detroit 
Gorton, te Mch. Co., 1321 Racine St., 
Racine, Wis. 
Kearney ‘& Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 
Kennametal, Inc., Latrobe, Penna. 
Metallurgical Products Dept. of General Elec- 
Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 
Motch & Meryweather pe. Co., 888 E. 70th 
Cleveland 3, Ohi 
Tomkins-Johnson o., Jeckeen, Mich. 
Ls alr gag Corp. Waukegan, LA 
esson 1220 Woodward Heights Blvd., 
Detroit 36, Mich. 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Machine Company, Cincin- 
nati Millin — Div., Marburg Ave., 


Cincinnati Ohi 
Cn powee oil Co., 70 Pine St., New York, 


Johnson, S. C. & Son, Inc., Racine, Wis. 
—. Products, Inc., 26 Rector St., New 


Y. 
Shell Oil “eo 50 W. 50th St., New York, N. Y. 


a 4 Refining Co., 600 Fifth Ave., New 
ork 


N. 
Stuart, D. a “oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, I. 


Toe Inc., 135 E. 42nd St. New York 17, 


CUTTING-OFF MACHINES, Lethe Type 
gy BF & Civer, a 1133 W. Ninth St., 


Brown & sh & “Sharps Mie #9, Co., Providence, R. |. 
Tool Co., Jackson, Mich. 
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CUTTING-OFF SAWS, Abrasive Wheel 

Delta mpon Tool Div., 400 N. Lexington Ave., 
Pittsbur -_ 

Johnson anufacturing Co, A anne Mich. 

Norton Co. , Worcester 6, 


Mass. 

Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Penna. 

Ty-Sa-Man Machine Co., Inc., 1093 White 
Ave., Knoxville, Tenn 

Wallace Supplies Mfg. Co. 1310 W. Diversey 
Parkway, Chicago 14, ift. 


CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc. Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Tomkins- Johnson Co., oy aes 

Wilson, K. R., Inc., Arcade, N 


CYLINDERS, Hydraulic 

Barnes, — S., Corp., 301 S. Water St., Rock- 
ford, Ill. 

Chicago Pneumatic Tool C., New York 17, N. Y. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. : 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., inc., Logansport, Ind. 

Tomkins- Johnson Co., Jackson Michigan 

Vickers Inc. Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, “eo 

Wilson, K. R., inc., Arcade, N. 


DEBURRING MACHINES 


Barber-Coleman Co., 1300 Rock St., Rockford, 
Iinois 

Delta Power ~. ante 400 N. Lexington Ave., 
Pittsburgh 8, 

Lamb, F. Ng Co, 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Orban Kurt sy, ‘Ine., 42 Exchange Place, 


Jersey City 2, 
Osborn ve Co., 5401 Hamilton Ave., 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


land 14, Ohio 
Wallace Supplies 5 7 Co., 1310 "W. Diversey 
Parkway, Chicago 14, Tis 


Cleve- 


DEMAGNITIZERS 


Blanchard Mch. Co., 64 State St., 


Cambridge, 
Mass. 


DIAMONDS, Industrial 


Engelhard ty ae Inc., 


113. Astor St., 
Newark 2 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 


B & T Machinery Co., Rockford, III 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


DIE CUSHIONS 


Bliss, E. W. Co., 1375 Raft Rd., S. W., Canton, 
Ohio. 

Clearing Div., of U. S. ivdusteion, Inc., 6499 
W. 65th St., Chicago 38, II! 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, 

Minster Machine Co., thineter Ohio. 

Verson Allsteel Press Co., 93rd St., 
Kenwood Ave., Chicago, ‘iW 


and S. 


DIE INSERTS, Carbide 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Kennametal, Inc., Latrobe, Penna 

Metallurgical Products Dept. of ya Elec- 
tric Co., Box al Roosevelt Park Annex, 
Detroit 32, Mich 

Vascoloy- Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 

Ohne, € E. W. Co., 1375 Raff Rd., S. W., Canton, 

Danly Machine Speciation, Inc., 2100 South 
aan, an us 

=> . he bow 985 Housatonic Ave., 
os alley 

v. S pee! 5Co Inc., gee North 18th St., 

Wales-strippit, ine. Akron, N. Y. 

DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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san 3 


valves 
cylinders 


airline 
filter-lubricators 


special pneumatic and 
hydraulic machines 


iA 
FREE... 4) 


Send for y 

your copy of g 

A down-to-earth g 

20-page booklet f 

on the “rights” 

and “wrongs” in 

setting up and servicing air and 
hydraulic equipment. 


Member: 
National Machine Tool Builders’ Assn. 
National Fluid Power Assn. 
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* aes OF uninterrupted service to 


providing you with maximum 
performance and dependability 


in fluid power equipment 


\hegan. .. world’s largest manufacturers 
of air and hydraulic equipment 


OVER 11,000 STANDARD CATALOGED ITEMS; 
11 CATALOGED LINES OF AIR AND HYDRAULIC CYLINDERS 


LOGAN S ae For we ee 


LOGANSPORT MACHINE CO., INC., 810 CENTER AVENUE, LOGANSPORT, INDIANA 
PLEASE SEND COPY OF CATALOG: 


100-1 Air Cylinders 300-2 Presses } 200-4 and 200-7 Hyd. Valves 
100-2 Mill-Type Air Cyls. Facts of Life 200-6 Super-Matic Cyls. 
] 100-3 Air-Draulic Cyls. 200-1 Hyd. Power Units 300-1 Chucks 
100-4 Air Valves 200-2 Rotocast Hyd. Cyls. ABC Booklet 
[ 100-5 Logansquare Cylinders 200-3 750 Series Hyd. Cyls. Circuit Rider 
] 100-6 Ultramation Cylinders 


TO: 
NAME____ 





COMPANY 





ADDRESS__ —— ere eee NSN 


Ss FF: £&£ ¢ eA LOGAN 


For more data circle this page number on card at back of book 
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DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 

Cincinnati Shaper Co., P. O. Box 111, 
nati 11, Ohio 
Metal Carbides Corp., yer Ohio. 

—aren Products t. of General Elec- 


Box 237, ack Park Annex, 
Detroit 82, Mich. 


— Special Tool Co., Inc., 740 Union Ave., 


onn. 

Niagara Mch. *& Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

R 16th & Rockwell 


yerson Son, Inc., Jos. wae 
St., Chicago’ 8, iil. 
Vascoloy- Ramet Corp., Waukegan, Ill. 
Verson Alisteei Press’ Co., 93rd ‘St., 
Kenwood Ave., Chicago, Ill. 
Wales-Strippit, Inc., Akron, N. Y. 


Cincin- 


and S$ 


DIES, Lettering and Embossing 
Wales-Strippit, Inc., Akron, N. Y. 


DIES, Self-opening Threading 
Copeeieted foc ee Div., 565 Blossom Rd., 


10, 
Greenfield 1 Tap "aN Die Corp., Greenfield, Mass. 
Jones & Lamson Mch. Co., _ SPrinafield, Vt. 
Landis Mch. Co., Waynesb 
National Acme Co., 170 E. “sist St., 
land, Ohio. 


DIES, Thread Cutting—See Stocks and 


Dies 


Cleve- 


DIES, Thread Rolling 
Landis Machine Co., Waynesbo 
— — Co., 170 €. 


rete St., Cleve- 
Reed t holtod Thread Die Co., P. O. Box 350, 
Worcester 1, 
jeld Corp., iy 893, Dayton 1, Ohio. 


DIE STEELS 
Jessop Stee! Co., Washington, Penna. 








Accurate 
Efficient 
Dependable 


SINGLE CRANK 


STRAIGHT SIDE 
PRESS 


@ 150 ton capacity adaptable for a wide 
range of jobs. 


STANDARD EQUIPMENT 
Air clutch and brake. JIC 
controls plus dual air 
valve. Four square type 
gibs with bronze surfaced 
ways on ram. Hard bronze 
crankshaft bushings and 
ball seat. Ram counte,- 
balances. Forced lubrica- 
tion, etc. 


®@ Plain flywheel or back geared type. 

@ 62” dia. main bearings, 9” dia. crank pin. 

@ Dimensions of bed and ram face, stroke length 
and shut height available as required. 

@ Extra heavy box type steel weldment tie rod 
construction. 


@ Rigid and accurate for precision work 
and long die life. 


Write — Bulletin L-18 on 20 to 150 
ton single and double crank straight 
side presses . . . also, 30 to 75 ton 
doubie crank gap frame presses. 


L&éJ PRESS CORPORATION (°° 2uii89 NE 
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DISINTEGRATORS 


Cincinnati —? Machine Co., Milling Mch. 
Div., tage ve., Cincinnati 9, Ohio 
Cosa Corp., 405 Lexington Ave.,. New York 


N. 
Elox Corp. of Michigan, Troy, Mich. 


DIVIDERS AND TRAMMELS—See Loy- 
out and Drafting Tools 


DIVIDING HEADS—See Indexing and 
Spacing Equipment 


DOWEL PINS 


Allen Mfg. Co., Bloomfield, Conn. 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Producto a gy Co., 985 Housatonic Ave., 
Bridgeport, 

U. S. Tool co. "ine. - North 18th St., 
Ampere, E. Orange, 'N. 


DRAWING COMPOUNDS 
on <a Inc., 26 Rector St., 


Stuart, D. A. Oil Co., 
Chicago 23, Ill. 


New York 
Ltd., 2727 S. Troy St., 


DRESSERS, Grinding Wheel 
Coes Co., 254 N. Laurel Ave., Des Plaines, 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 
— Tool Co., 834 S. 9th St., Hamilton, 
io. 
Metal Carbides Corp., Youngstown, Ohio. 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit $2, Mich. 
Moore Special Tool Co., Inc., 
Bridgeport, Conn. 
o., | New Bond St., Worcester, Mass. 
Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 
— Corp., 721 Springfield St., 
hi 


724 Union Ave., 


Dayton |, 


DRIFT KEYS 
ieee Lawete, 411 W. Ontario St., 


Chicago 
10, til. 
DoALL Co., 


Des Plaines, Ill. 


DRILL HEADS, Multiple Spindle 
Baker ~~ eee ‘inc., 1 Post Ave., Toledo 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Baush Machine Tool Co., 15 Watson Ave., 
Springfield 1, Mass. 

— Forge Co., 490 Broadway, Buffalo, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Case Div., Atlas Press Co., 

ich. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5. Mich. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Jarvis Corp. iddietown, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Lamb, F. Joseph ie 5663 E. Nine Mile Rd., 
Detroit 34, Mich 
— Gifford Co., Box 989, Worcester |, 

ass. 
peng g Automatic hg - Fe Richmond, Ind. 
Root, M., Co., Yo rk, 
Sn “hy Corp., 3400 €  Ualayette Ave., Detroit 


, Mich. 
Thriftmaster Products Corp., 1014 N. Plum St., 
Lancaster, Pa. 
United States Drill Head Co., 616 Burns, Cin- 
cinnati, Onio. 
Zeger. 5 Inc., 24000 Lakeland Bivd., Cleveland 
3, Ohio. 


Kalamazoo, 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Delta vom A Tool Div., Rockwell Mfg. Co., 
scial Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 
th. Tool Corp, Keene, N. 
. 3 E. Nine Mile Rd., 


ich. 
Snow Manufacturing Co., Bellwood, IIlinois. 


DRILL ss AND EXTENSION 
HOLDERS 


eS 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio. 


MACHINERY, January, 1960 





Product Directory 





DoALL Co., — Plaines <4 

Greenfield T Die 

National cateaatie Tool 
Sts., Richmond, Ind. 


A eee 
. 7th & N 


DRILLING ATTACHMENTS, Multiple 
Spindle—See Drill Heads, Multiple 
Spindle, and Vises, Machine 


DRILLING AND BORING UNITS, Selif- 
contained 
a Ohio. Inc., 1000 Post Ave., Toledo 


Barnes, W . F. & John Co., Rockford, Il. 
Baush Machine Tool Co., 15 Watson Ave., 
me field, Mass. 


ine Tool Co., 839 Green St., Ann 
ws Mich. 
Burg Tool and Mfo. Ge. Inc., 15001 S. Fi- 
r 
Oo. ities 3835, Park Grove Postal 


Co., 
Sta., Botrots a 
eukauna & Foundry bg be Biddings 
& Lewis tm Machine Tool Co. kauna, Wis. 
& Ti Corp., Ghea vy W. National, 
Milwaukee 14, Wis. 


Lamb, F. J Co, 5663 £. Nine Mile Rd. 
Detroit 34, Mich. 

ey fford Co., Box 989, Worcester |, 

National Automatic Tool Co., S. 7th and N 

Sts. masenen, nd. 

Olivetti Corp. o' Saperton, a 33 Northern 
Bivd., Long Island City 1 Y. 

Sheffield Corp. Box 893, Dineen 1, Ohio. 

Sse ch Corp., $400 €. E. Lafayette Ave., Detroit 


Tecan H. P. Mfg. Co., Elmw: 


a Inc., 24000 Lakeland Shed Wins 
q Ohio. 


DRILLING MACHINE FEEDS, Hydraulic 
Beckett-Harcum Co., Wilmington, Ohio 


DRILLING MACHINES, Automatic 
= } + agua Inc., 1000 Post Ave., Toledo 
Barnes Drill Day 814 Chestnut, Rockford, Ill. 
Barnes, W. &' John Co., Rockford, Hi. 
Baush Machine Tool Co., 15 Wason Ave., 
mt... field, Mass. 
Bodine ., 317 Mt. Grove St., Bridgeport 5, 


Conn. 
Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 


M 
Burg Tool and a, ne Inc., 15001 S. Fi- 
qgueroa, ornrs. 
Cross Co., * Box 3835, Park Grove Postal 
Sta., Detroit 
& Thomp: ae 4460 N. 
Milwaukee | 
Edlund Mchry. Co.. _ Div., Cortland, N.Y. 
Kearney & Trecker Corp., 6784 W. National, 


12th St., 


N. 
5663 fe o Nine Mile Rd., 
fford yes Box 989, Worcester 1, 
Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 
Moline Tool Co., Moline, 
National Automatic Too! : Inc., S. 7th and 
h. Sts., Richmond, Ind. 
"Siva. Lond Island city 1, N a , o i 
sla 
Snow Manufacturing Co., Beiinsod, Ml, 


Wolee Sino Inc., Akron, N. Y. 
2099" on Aha 24000’ Lakeland Bivd., Cleveland 


Leland-Gi 


. 


DRILLING MACHINES, Bench 
a Forge Co., 490 Broadway, Buffalo, 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 

32, Mich. 
d Co., Box 989, Worcester 1, 

Mass. 

National inane — Co., Inc., S. 7th and 

ts., L b 

Wales-Strippit, Inc., Akron, N. Y. 

DRILLING MACHINES, Gang, Multiple- 
spindle 


ess oe age Inc., 1000 Post Ave., Toledo 

Pm. Drill Ay 814 ee, Rockford, 

pormam, tf John Co., Rock: kford, ii. 
Machine ane Co., 15 Wason Ave., 

aoe 

B. ine Corp, 31 317 Mt. Grove St., Bridgeport 5, 

Bune r, Machine Tool Co., 839 Greene St., Ann 
- , 15001 S. Figueroa, Gardena, 

mM Tool and Mfg. Co., Inc., 15001 S. Fi- 

gueroa, Gar Cal 
Cincinnati Bickford Div., Oakley, Cincinnati, 


he 


Consolidated Mch. Tool ., Rochester, N. Y. 
Davis & yb 124th St., Mil- 


10, Wis. 

Dole Poser Too! Div., 400 N. pawns 
cannes 5 Po, piv 

Fosdick Meh Toot Co., 50 Sie Blue tosk, Cin- 

Gentle to & Co., 136 12th St., Rockford, 


Hil. 
Hamilton Tool Co., 834 So. 9th St., Hamilton. 
Ingersoll Milling Machine Co., 505 Fulton 
oe ‘Co., 5663 E. Nine Mile Rd., 
Detroit 34, 


beg 
Leland-Gifford Co. Box 989, Worcester 
Le ag bea ‘ool Co., 2657 S. eS . 


Maine Feel Con’ Moline, Ill 

National Nicimone ic, Toot Co., Inc., $. 7th and 
peti of Americe, 42:33 Northern 
Bivd., 


Me Cone ork a. 
Root, ; Se o., Yor x Bivd., C 
Ohio. 


7, 





From More Than 1200 ® Catalog Items... 





BURBANK MONTREAL 
Production Mach. Humphrey B. Walton 


Sales Inc. 
NEW HYDE PARK 
CHICAGO The Eaton Company 
Donald Robertson 
Co. NEW YORK CITY 


Circular 


Saws 





J. V. Cremonin 
CLEVELAND 
Production Tool Co. (Export) 


Buromoster Corp., 15001 S. Figueroa, Gardena, 


Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 
Clmsind Div.,” Atlas Press Co., 
Mich. 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Edlund Machinery Co., Div., Cortiand, N. 

Fosdick Mch. Tool Co., 1638 Blue Kock, Cin- 
cinnati 23, 

— Tool =. 834 9th St., Hamilton, 

Leland-Gifford Co., Box 989, Worcester, Mass. 

Olivetti Corp. of. America, Ra a Northern 
Bivd., Long Island City 1, N. Y. 


DAYTON PHILADELPHIA 
J. R. Kuntz Company —— 
DETROIT <—- 
A. D. Spruce _ PHOENIX 
HACKENSACK — Tool 
The Eaton Company resets 
INDIANAPOLIS PITTSBURGH 
Don Mcintire Ralph — 
MEMPHIS & Ce. 
Branch-Merwin PROVIDENCE 
Tool Specialists Fred J. McMillen 
MILWAUKEE ROCHESTER 
Ford Tool Company James O. Horne 


CIRCLE R Specialists solve metal cutting 
problems expertly and promptly, with techno- 
logical backing from our Factory Consultation 
Service. Have them help you select your exact 
requirements from our catalog of 1200-plus items 


—or write specs for tools of special Circle R 
design. 


CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


Kalamazoo, 











DRILLING MACHINES, Deep Hole 
Brothers Inc., 1000 Post Ave., Toledo . : : ‘ . 7 


oy oe EWIVES 6 ROTARY SWEAR BLADES + CIRCOLOY STEEL SAWS * SOLID & TIPPED TUNGSTEN CARBIDE Saws 

Baush Machine Tool Co., 15 Wason Ave., 
ot gt Mass. 

— Charles, 5 Rue Montalivet, Paris, 

Burg Tool and Mfg. oo. Inc., 15001 S. Fi- 
LL Co., Des Plaines, i. 


* COMBINED DRILLS & COUNTERSINES + CENTER REAmERS 
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DRILLING MACHINES, Redial 
American Tool Works Co., Pearl & Eggleston 


. Co., Inc., 15001 Fi- 


gueroa, dena, 

Carlton Mch. & Too! Co., 2961 Meeker St., Cir 
cinnati 25, 

a Bicktord Div., Oakley, Cincinnati, 


Cincinnati Gilbert Machine Tost Pre 3366 
Beekman St., ere 23, 

Cincinnati Lathe & Tool Co., '3207° Disney St., 
Cincinnati 9, Ohio. 

Cleveland Punch & Shear iy 4 Co., 3917 St. 
Clair Ave., Cleveland 14, O' 

Cosa Corp., 405 Lexington Ave., New York 


17, N. 
Fosdick Mch. Leo Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohi 


DRILLING MACHINES, Sensitive 
Baker Brothers Inc., 1000 Post Ave., Toledo 


10, Ohio. 
puttale Forge Co., 490 Broadway, Buffalo, 
aw Corp., 15001 S. Figueroa, Gardena, 


calif. 

= hey and Mfg. oo, Inc., 15001 S. Fi- 
‘a, Gardena, Calif. 

Cincinnat Bickford Div., Oakley, Cincinnati, 


Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Cincinnati 9, Ohio. 

Clausing Div., Atlas Press Co., Kalamazoo, 

Coss ee 405 Lexington Ave., New York 


Delta Power <oe Be., 400 N. Lexington Ave., 
Pittsburgh 8, 

Edlund Mecrariey So., Div., Cortland, N. Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohio. 


ke : Hegeieer Tool Co., 834 S. 9th St., Hamilton, 
Leland-Gifford Co., Box 989, by Mass. 
National Automatic Tool Co., S. 7th and 

N Sts., Richmond 


ind. 
oh. Manufacturing Co., Bellwod, Illinois. 
one Corp. of America, niaes3 Northern 
Bivd., Long Island City 1 ¥ 
Wales-Strippit, Inc., Akron, N Y. 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
if ; & Lewis Machine Tool Co., Kaukauna, Wis. 
4 eee We - ! DRILLING MACHINES, Upright 


Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio. 


Examine closely, the holes you drill with an Barnes, W. F & John Co., Rockford, o. 
ELDORADO GUN DRILL. See how finely finished, 3 ig aang: “a 

how straight, round and accurate they are. Discover ror aged ciel gb age peneee 
how you can drill a greater variety of holes...all | & “Lan ae eee 


r 


sizes and depths; through solids, blow-holes, hard ; Cincinnati Bickford Div., Oakley, Cincinnati, 
spots or across holes in confined places...in one 4 Cincinnati Lathe & Too! Co., 3207 Disney St., 
single operation, to tolerances within tens-of- Cosa Core, ae Chetraten tan. eit Yuk 
thousandths. Secondary machining for alignment, 


17, N. Y. 

enlargement and finish are generally eliminated. : Feginnatl 23. Ohio ee 
Faster penetration, fewer rejects, more holes per a le Maire — 1 eh sd 3659 $°rSlegraph 
grind, lower maintenance and labor costs are posi- " rathehal Ponemnite Tees Ce, e., 8. 7th ond 
tively assured. 4 nn 





N Sts., Richmond, 
a Rehnbero-Jacobson Mfg. Co., 2135 Kishwaukee 
Save Now! Include an ELDORADO Gun ‘ Snow’ Manufacturing Co., Bellwood, I! 
Drill in your drilling plans. If you need a Wales-Strippit, Inc., Akron, N 
; > , ; 
solution to your hole problem, avail your- DRILLS, Center 
self of ELDORADO’S experience and re- Chicago-Latrobe, 411 W. Ontario St 


«. Chicago 
search facilities. Write for full information. 


Cirgulor Toot Co., 765 Allens Ave., Provi- 


nce ae 
Send for NEW LITERATURE on Gun Drills and Gun Reamers. ia ee 


Cc ill Twist Drill Co., Greenfield, Mass. 

DoALL Co., Des Plai ines, Ill. 

ORDER STOCK SIZES FOR IMMEDIATE SHIPMENT. TO SPECIFICATIONS, ON NORMAL DELIVERY. Greenfield Top © le Corte aren St Green: 
field, Mass. 





MADE TO YOUR SPECIFICATIONS: AVAILABLE FROM STOCK: 
Sizes -1250” to 2” dia. Ya" to Y2” dia. in 64ths V2” to ¥” dia. in 32nds' a oe Ad 
A Lengihs|}4” to 120” with dia. limits] 10", 16", 22”, 36” 16”, 22”, 36" tcago-Lotr eter Chicago 
Drivers Std. or to fit your need -750” dia. x 234” long 1” dia. x 2%4” long one il. Meitheiaa se Srario si 
Tips Carbide Carbide Carbide Cleveland Twist Drill Co., 1242 E. 49th St., 
Now, order from stock, or send in your specifications for a prompt quotation. DoALL Co., Des + Plaines, i. 
gt Corp., 12 200 ‘Oakman Bivd., Detroit 


2, Mi 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Matsuamen ° Products Dept. of General Elec- 


ELDORADO TOOL« mfg. corp. | atte en em 


= aang Toole Ine Woodw ra "Hel opts Bivd., 
Wesson Co., ar Vv 
% Trade Mark 348 Boston Post Road @ Milford, Conn. Detroit 20, Mich. ° 



































/a. Specializing 100% in Gun Drills and Related Tools. 
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i Pig SLA 


SMOOTH RUNNING 


A bearing that turns with the greatest of ease is the assembled product is sure to be a ball bear- 
the bearing that’s always certain to please (if ing that will purr sweetly—now and practically 
you'll pardon our breaking into rhyme). And ad infinitum. So the next time you want to 
here at Federal we know that if a finished ball smooth out a rough anti-friction problem, let 
bearing pleases us, it’s bound to please you. Federal Ball Bearings do it for you. You'll find 
That’s why Federal inspectors are such holy over 12,000 ball bearing sizes and hundreds of 
terrors when bearing parts reach their quality types in our catalog. Send for it today. 

control points. And if the parts get through, THE FEDERAL BEARINGS CO., INC., Poughkeepsie, N. Y. 


One of America’s 
ederal 3 ==: 
manufacturers 
FEDERAL ON FILM—A 16 mm. color sound film 


takes you through our 400,000 sq. ft. plant BALL BEARINGS 
Loaned free. Just ask for it. : 
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DRILLS, ome Hole, ne A 
Ace Drill , Adrian 
Chi -Latr iim Ww. Tae St., Chicago 


10, 
Eldovade Tool & Mfg. Corp., Milford, Conn. 


Greenfield Tap & Die Corp., Greenfield, Mass. 


DRILLS, Oil Hole, Oil Tube 
Chicago Heights Steel Co., Chicago Hts., Ill. 
oF ‘nee 411 Ontario St., Chicago 


10, Hil. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, iM. 

Greenfield Tap & Die Corp., Greenfield, Mass. 


DRILLS, Portable Electric 
tengo Pneumatic Tool Co., New York 17, 


DRILLS, Portable pneumatic 
Chicago Pneumatic Tool Co., New York 17, 


DRILLS, Ratchet 


Armstr Bros. Tool Co. 5213 W. Armstrong 
Ave., icago 46, Ill 
1 Latrobe, 411 W. Ontario St., Chicago 


, i 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 


DRILLS, maven 

Ace Drill » Apion, 

— ‘ W.  ~ St., Chicago 
10, tit 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland Ohio 


14 
DoALL Co., Des Plaines i. 
Greenfield Tap & Die Corp., Greenfield. Mass. 
Mohawk Tools, Inc., Montpelier, Ohio. 





New 


GREAVES 
2-XH Milling Machines 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it’s needed 
most . . . at the cutter! 
It utilizes two motors, one 
for spindle drive; a sepa- 
rate motor for moving 
table, saddle and knee. 
Compare this and the other 
. Outstanding features of the 
new Greaves Mill. You'll 
see why Greaves is “The 
MOST Mill for the LEAST 
Money.” 


Write for detailed literature! 


GREAVES 


J. A. FAY & EGAN COMPANY 


« Wide range of speed/feed combinations 
for any type material, any type job. 


@ Heavy, internally ribbed column casting 
and heavy duty rectangular overarm for 
maximum rigidity. 


@ Large, heavy-duty knee, saddle and table 
provide accuracy for all types of milling. 


e New 72 HP spindle drive moter, with 
separate motor for movable components, 
provides extra power for heavy milling. 


e Easy-to-reach controls. Handwheels and 
vertical crank disengage automatically 
when not in use. 


e New rapid traverse lever within operating 
control area. 


e Separate drive motor for table, saddle 
and knee provides more smooth balanced 


9080 Gadince Quetee, Chdinet B, Gin 49 OP Se aee. 
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DRILLS, Twist, High-Speed Steel, Carbon 


Chicago Her Sheef Co. Chicago Hts 
icago Heig ts o., icago 
ico Latrobe, 1 W. Ontario St., Cee 


Cleveland Ohi Drill Co., 1242 49th St., Cleve- 


land 1 
DoALL ,.Des Plaines, III. 
& Die Corp., Grogntiat, Mass. 


plier 
Co., 16 Arch, Green- 


DRILLS, bb Cerbide, Carbide-Tipped 
Aitgreny CiBien Sec ES, Olver Bido, 
ny um orp., iver 

Pittsburgh 22, Pa. 

ae Latrobe, 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland ALS Ohio 

DoALL Co., Des Plaines, I!!. 

Threadwell’ Tap & Die Co., 16 Arch, Green- 
field, Mass. 


DRILLS, Wire 
. 411 W. Ontario St., Chicago 


10, 
Clevéland Twist Drill Co., Cleveland, Ohio 
Co. ield, Mass. 
Greenfield, Mass. 
‘ool Co., Rochester, 


id Tap & Die 
— Twist Drill & 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Hammond Machinery Builders, Inc., Kalamoa- 
zoo, Mich. 


Pangborn Corp eeeqeeanen 
Standard Electrical 1 Co., M500 River Rd., 
Cincinnati 14, Ohic 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTRONIC CONTROL SYSTEMS 

Hughes Products, Int tion! Ai Station, 

“Pos Angeles 4 Cs — 

Micro-Path Inc., Inge Calif. 

Reliance Electric at Engrs. &. 1200 Ivanhoe 

quntice te is General Dynamics 
s 

a 1493 N. PE. St., Rochester 3 


ENGRAVING MACHINES 
Cone Som, 405 Lexington Ave., New York 


he , Geo., Mach., 1321 Racine St., Racine, 
is. 


EXTRACTORS, Screw 

ee 411 W. Ontario St., Chicago 

Cleveland Mey Drill Co., 1242 E. 49th St., 
Cleveland Ohio 

Greenfield rap § ‘be } ag ® Ps Greenfield, Mass. 

baa ~ im Vulcan St., buffalo 


FACING HEADS 
3 ees Geotere Inc., 1000 Post Ave., Toledo 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 


Davis Boring Tool Div. Giddings & Lewis Mch. 
Tool Co. Fond _ 


ofa S & Lewis , Tool Co., Fond du 
, Wis. 
Koukeuna & Foundry Div., Giddings 


Lewis Machine Tool Co., Kaukauna, Wis. 
Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 
se Forge Co., 490 Broadway, Buffalo, 


FASTENERS 
Allen Mfg. Co., Bloomfield, Conn. 
Bethlehem, Steel Co., 701 East Third St., Beth- 


lehem, P. 
Orban, kurt Se. Inc., 42 Exchange Place, 


Russell, Sarhech & Ward Bolt & Nut Co., 


Port Suge N.Y. 
Williams 


. & Co.; 400 Vulcan St., Buffalo 
7, N. y 
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Is die life important on an O.B.I1.? It certainly is! 
Die investment usually adds up to several times 
the cost of a press. Savings from just 15% or 20% 
improvement in die life is frequently enough to 
repay half your press cost. 


This is why Danly O.B.I.s are built stronger, 
sturdier, to the industry’s highest standards of 
rigidity. Danly O.B.I.s give you less frame deflec- 
tion . . . more accurate die closure . . . longer die 
life . . . real savings in tooling costs! And other 
years-ahead design features, like Danly’s exclu- 


sive low inertia air friction clutch, assure you of 


LESS 
FRAME 


DEFLECTION 
CAN REPAY HALF THE COST OF YOUR 0. B. I. 





less downtime, lower maintenance costs, more 
dependable production. 


Danly O.B.I. and gap frame presses have been 
setting remarkable performance records in the 
nation’s largest press rooms for many years. 
Now this same Danly custom quality is available 
in a complete, standardized O.B.I. poh in capac- 
ities from 25 to 200 tons. ; 


NEW CATALOG. For specifi- 
cations and more facts, write to- 
day for your copy of the new 
Danly O.B.I. Press Catalog. 


DANLY 


DANLY MACHINE SPECIALTIES, INC., 2100 S. Laramie Ave., Chicago 50, i 
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More Pieces 1 
COMPLETELY 


finished in less time on 


GOSS & DeLEEUW AUTOMATIC CHUCKERS 


This machine . . . already acknowledged and accepted as a metal-working 
achievement, and the only standard one of its kind . . . winds up a day's 
operation with all parts assigned to it completely finished and with no 
secondary operations necessary. When fully loaded, a complete piece is 


finished at each index cycle. High productivity is attained with simple tooling. 


The ‘1-2-3. exclusive Goss & De Leeuw feature provides for 
finish machining three ends of a part simultaneously or in 
sequence. All operations are per- 
formed in a single set-up, and com- 
plete finishing done in much shorter 


time than by conventional methods. 


2 
Send for illustrated literature which fully 
describes this recent Goss & De Leeww 


development in chuckers. Submit samples 
of your work for time and cost estimates. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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FEEDERS, Automatic 
Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 
“O-Mation Div. ichigan Te Tool el Co., 7171 
McNichols Rd., Berreit 
mb, F. Jose ‘Ce. 5663 % Nine” Mile Rd., 
Detrott 34, Mich. 


FILES, Band 
DoALL Co., Des Plaines, Ill. 


FILES, General-purpose, Swiss Pattern 
DoALL Co., Des Plaines, til. 


FILES AND BURRS, Rotary 


DoALL Co., Des Plaines, Ili. 
Jarvis Corp., Middletown, Conn. 
Ww. 220 


esson Co., 1 Woodward ‘Heights Bivd.. 
Ferndale, Mich. 


FILING MACHINES 
Cnep Pneumatic Tool Co., New York 17, 
DoALL Co., Des Plaines, lil. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 
Susaee Drill Co., 814 Chestnut St., Rockford 


Cuno Engineering Corp., 


Meriden, Con 
gineering Co., 7227 N. Hamlin Ave.. 
Chicago 45, Ill. 


. §. Hoffman Machinery Corp., Syracuse, N.Y. 


FLAME-HARDENING MACHINES 
Cincinnati Milling Machine Co., Meta-Dy 
namics Div., Marburg Ave., Cincinnati 9 


Ohio 
Gleason Works, 1000 University Ave., Roch 
ester 3, N. Y. 


FLEXIBLE SHAFT EQUIPMENT 
Jarvis Corp., Middletown, Conn. 


FORGING onsmange 4 Steam and Air 
Chambersburg Engrg. Po 


, Chambersburg, 
Erie Foundry Co., i253" “W. 12th St., Erie 
Penna. 


FORGING MACHINES, Heeders, 
Upsetters, Presses 


Ales _. Co., 1441 Chardon Rd., Cleveland 


Bliss, E. W. Co., 1375 Raff Rd. S. W. Can- 


Hill P Acme Co., 1201 W. 65th St., Cleveland 


National Machi Co., Tiffin i Gre 


Waterbu a ‘oundry & Mch. Co. ., Water- 
bury, 


FORGINGS, Drop 
Bethlehem Steel Co., 701 East Third St., Beth- 


le , Pa. 
hats 2 - H. & Co., 400 Vulcan St., Buffalo 
Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Hollow-Bored 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Mueller Brass Co., Port Huron 35, Mich. 


FORGINGS, Press 
Bethlehem ae Co., 701 East Third St., Beth- 


lehem 

Cleveland Puna & iy Wy Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Minster Mch. Co., Minster. ‘Ohio 

Mueller Brass Co., Port Huron 35, Mich. 

Revere Copper e arse Inc., 236 Park Ave., 
New York 17, Y. (die-pressed) 

Vanadium- -Alloys Stesi Co., Latrobe, Penna. 

Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Upset 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Vanadium-Alloys Steel Co., Latrobe, Penna. 


FORMING MACHINES, Cold-Rolling 


Hydraulic Press Mfg. Co., Mount Gilead, os 
Michigan Tool e, Mount Gilead, fo 
Detroit 12, Mich. 


Niagara Mch. & Tool Works, 637 Northland 
Ave., Buffalo, 


Yoder ‘Co., 5560 Walworth, Cleveland, Ohio 
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INDEXABLE 
CARBIDE - 
INSERTS sae tt lean ots 


784 784 


New, sharp cutting edges from Individual brazed single point 
98 Carmet indexable Square carbide tools at a cost of $3.50 each 


inserts at 10¢ that will do 
almost every cutting job Approx. 


Abprox. $78.40 $2734.00 


These savings point the way to finding out 
more about Carmet Indexable Inserts and the 
complete line of Carmet cemented carbide tools 
and standard blanks to cut your machining 
costs so deep— it’s like magic! 

Your Carmet distributor carries a full range 
in stock and assures prompt delivery. He will 
help you in selecting costs. Call him today, or 
write Allegheny Ludlum Steel Corporation, 
Carmet Division, Detroit 20, Michigan. 


Over 118 styles and sizes of Indexable In- 
serts to use in Carmet high-alloy cadmium 
plated Tool Holders in both positive or 
negative rake types. 


Write for New-Revised CATALOG C-16-8 
CARMET CEMENTED CARBIDES FOR INDUSTRY 
This 32-page book contains revised prices 
and complete specifications on Carmet’s 
full line of cemented carbide tipped tools, 
blanks and holders. Speed and feed charts, 
grade comparisons and ordering informa- 
tion included. CEMENTED CARBIDE DIVISION OF 
ADDRESS DEPT. M-25 ALLEGHENY LUDLUM STEEL CORPORATION 
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Precision can be designed into any power transmission 
equipment. But precision performance results only when 
the gearing is made to the exact specifications for a 
particular application. 

CINCINNATI Custom gears and gear boxes are pre- 
cision made, precision inspected, GUARANTEED— 
with delivery dates as promised! 


Send us your prints for quotation. 


THE 
CINCINNATI 
GEAR CO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 


GEARS, good gears only 
For more data circle this page number on card at back of book 





FORMING MACHINES, Multiple-slide 
Baird Machine Co., 1700 Stratford Ave., Strat- 


ford 
Bliss, §. W. Co., 1375 Raff Rd., S. W., Can- 
Brown & Sharpe Mfg. Co., Providence, R. | 


Chambersburg Co., Pa. 
i FOS rani 


Co., Inc., 255 North Main St., Am- 
Orange, N. J. 


FORMING TOOLS or Tool Blenks 

Brown & Sharpe Mfe. Co., Providence, R. |; 

National & ch. Co. , 5600 St. Jean 
Ave., Detroit 2, M 


Wesson 1220 Plendinst Heights Bivd., 
iy Mich. 


os BLOCKS 


rown & Sharpe Co., Providence, R. |. 
DOALL Co., Des Pines, i, 


Soper, Cours, Se inc., 200 Lafayette St., 
New York 12, N. Y. 


, 1144 Eddy St., Provi- 
5 eye 200 Lafayette St., 
, Box 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 
Federal Sveducts Corp., 1144 Eddy St., Provi- 


dence | 
Sheffield Corp., ‘Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 
read, , etc. 
fone, C. Co., C2, Walthary $4, Mass, as 
Codie avert Co., ges 0. ‘Box 3806. 3806, Betroit. 
DoALL Co., Des Plaines, til. 
Federal Products Corp., 1144 Eddy St., Provi- 
General Electric Se, Schenectady, 
x, Ine 42 nag Place, 
Jersey Kony 4 


a? ‘Inc., 200 Lofayette St., 
New York 12, N.Y. “i 


GAGES, Electric Comparator 


Brown & Sharpe, Mfg. Co., Providence, R. |. 
DoALL Co., Plaines, i. 
Federal icant Corp., 1144 Eddy St., Provi- 


1 
General Electric Co., 
Sheffield Corp. Box 653. Darton’ Ion Ohio 


GAGES, Grinding 

| stan Engineering, Rare Ose, Min ent 
‘ederal Products Corp., |! Eddy rovi- 
dence 1, R. I. 


ield Corp., Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, ——— Screw Pitch, 
Taper nace mang ge 

Brown & Sharpe M' Co., ‘eS 

Federal Pyeduets ean. tae” fody ste St., * Provi- 


wily J. H. & Co., 400 Vulcan St., Buffalo 


» 1144 Eddy St., Provi- 
Sheff tors., 8 Box 893, Dayton 1, Ohio 


— Plug and oon 
Sheree, Site. 
{ 4 a Parlay Poel, ¥ 
DoALL Co., Des ts Cait. 
Greenfield Metcnoeles! "Preduate Die 
of rg Ma. 
tric a box 37, 237, Roosevelt Park Annex, 
George Cone i} 200 Lafayette St., 
ey York 12, N. Y. ~~ 
Sheffield Cerp., Box $93, Dayton 1, Ohio 
(Continued on page 248) 
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WERNER 
PROGRAM-CONTROLLED 
3-DIMENSIONAL 
AUTOMATIC MILLING 


Applicable to all new type Werner vertical 
and plain millers, sizes 1 through 6) 
(table sizes: 43” x 12” to 102” x 24”) 
TIME SAVING: 72% 
For full particulars and information 


send your inquiries and blueprints 


to: 
MAR AC MACHINERY CORPORATION 
108 Grand Street, White Plains, N. Y. 
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Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


Co., 176 Waltham St., Watertown 
Winter Bros. Co., Rochester, Mich. 


GAGES, Roll, Thread, Snap 
Federal Products Corp., 1144 Eddy St., 
dence 1, R. |. 


Greenfield 'Tap & Die Sorp.. Greenfield, Mass. 

Sheffie ., Box 8 Dayton l, Otic 
Threadwell Tap & Ole %e6 16 Arch, Green- 
field, Mass. 


Provi- 


GAGES, Surface Rough 
og Rag ya 


DoAL' , w 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Heigh, Depth, Gear 
Tooth 


Brown & Sharpe Mfg. Co. 
DNoALL Co. Des Plaines, lil. 
Fauttebte, Engineering, Royal Oak, 
ederal Products Corp., 1144 Soy oe 
dence |, R. |. 


Providence, R. |. 


” Provi- 


GEAR BURNISHERS 
Fellows Gear oie (7% Cc field, Vt. 
Gleason + tam Gaerne in, Roches- 


ter 
Sheffield a. Box 893, Dayton 1, Ohio 


GEAR CHAMFERING ROUNDING AND 
DEBURRING MACHINES 
Copp Corp., 405 Lexington Ave., New York 17, 


cum Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich, 

Gleason aoe 1000 University Ave., Roches- 
er 3, N. 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, ay 
at yh , inc., 42 Exchange Place, Jer- 

ny. 2 


Shet ield Corp., Neax 893, Dayton 1, Ohio 


GEAR mics eemge Ay soy need 


Brown _& Shar Co., Providence 
Cosa © Corp., 405 Fo a Ave., New vork i 17, 


Equitable ny ey Royal Oak, Mich. 
Fellows rice OOO t ringfield, vt. 
leason W: 000 University Ave., Roches- 


ter 3, ove 

Michigan Tool Co., 7171 E. MecNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 


Co., ine. 200 Lafayette S., 
ns aaa York 12, N. 


GEAR CUTTING MACHINES, Bevel and 
Spiral 

Cop Corp., 405 Lexington Ave., New York 17, 

Gleason + 1000 University Ave., Roches- 

Orban bon Kurt ¢ Co. 4 Inc., 42 Exchange Place, Jer- 


Scherr, Georg Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 


Barber-Colman Co., 1300 Rock St., Rockford, 


Cosa Ben 405 Lexington Ave., New York 17, 


Gunn Wort. 
ter 3, N. Y. 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, 

Scherr, George Co., 
New York 12, N. 


1000 University Ave., Roches- 


pr 200 Lafayette St., 





NEW AUTOMATIC 


This new Root 


F-480 automatic machine, 


designed for drilling precision ball bearing 
separators, set a record of 45 separators 
drilled per hour as against 8 per hour by 
previous method, also finish of parts was im- 
proved. So completely automatic one man can 
operate several machines. 


GEAR GRINDERS—See 
chines, Gear 


Grinding Ma- 


GEAR HOBBERS 


American Setime Corp., 1232 Penn. Ave., Pitts- 
burgh 22, 
colttcnin’ Co., 1300 Rock S., Rockford, 


Cosa fre, 405 AOS Ave., New York 
1 


Fellows <M Shaper , Springe 
Hamilton Tool Co., ou’ 3 otn a, 


Ohio 
Michigan Tool Co., 7171 E. McNichols Rd., 


Detroit 12, Mich 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 


sey City y eR 


Yiamitton, 


GEAR HONERS 


National Broach & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich. 


GEAR LAPPERS 

Fellows Gear Shaper Co., Springfield, Vt. 

Gnas a 1000 University Ave., Roches- 
ter 3, 

Michigan Tool oon 7171 E. Nichols Rd., De- 
troit 12, Mic’ 

National icon 4 Mch. Co., 5600 St. Jean, 
Detroit 12, Mich. 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 


Equitable Enginewing, Royal Oak, i 
IMinois Gear ch Co., 210 N. Tiles 


Co., The, 3901 Hamilton 
Ave., aR. » 4, Ohio 


GEAR SHAPERS 

Cone a 405 Lexington Ave., New York 17, 
Fellows Gear Shaper Co., Springfield, Vt. 
Lapointe Machine Tool Co., Hudson, Mass. 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 
Fellows Gear 


r Co., Springfield, V 
Michigan Tool Co., 7171 E. MeNichols Rd., 
Detroit 12, Mich. 


National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEARS, AND GEAR BLANKS, Non- 
metallic 


— Works, 14 Hayward St., Quincy 


, Mass. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave ., Cincinnati, Ohio 

Oigkonger f r Corp., Box 934, Syracuse, 


Equitable Engineering, Royal Sak. Mich. 
Greaves Machine Tool Co., 2011 ‘Eastern Ave., 


Cincinnati, ~~. 
IHinois , Ce 2108 N. Natchez 
4. #4 Part 
oar & Mio. Co, Hillside, N. J 
Ryer: wail St, Chie & Son. Inc., 16th o and Rock- 
we ingee © 
Stahl hy 3901 Hamilton Ave., 
 & SF aM Ohic 


@ WIDE RANGE 
CAPACITY 


@ FULLY 
AUTO- 
MATIC 


@ CONTINUOUS 


HOPPER FEED GEARS, Cut 


Citebere, Steel Foundry & Machine Co., Birds- 
ro, Pa. 
Bogen Geer Works, 14 Hayward St., Quincy 


, Mass. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave. | Cincinnati, Ohio 

Diefendorf Gea: ., BOX 934, arama, N. Y. 

a, En Soni Royal Oak, ich. 
Greaves Machine Tool Co., 2011 eco Ave., 
Cincinnati 

"e Sort Co., 5114 Hamilton Ave., 


B. M. ROOT Co., YORK, PA. ee Se Co., 2108 N. Natchez 


Ave., Chicago 5 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


Write today for 
complete informa- 
tion. Ask for Bul- 
letin No. 207—no 
obligation. 
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New Jersey Gear Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J 


Stahi Gear & Mch. Co, 3901 Hamilton Ave., 
Cleveland 14, 


Ohi 
Verson Alisteel ‘Press. Co., 93rd St., & S. Ken- 
wood Ave., Chicago, t 


GENERATORS, Electric 


Reliance Electric & Enera. Co., 1200 Ivanhoe 
Rd., Cleveland 10, 


GRADUATING MACHINES 


Gorton Geo., Mch. Co., _ 1321 Racine St., Ra- 
cine, Wis. 


GREASES—See 


Lubricating Oils and 
Greases 


GRINDERS, Bench, Floor and Snag 
Hammond Machinery Builders, Inc., 
zoo, Mich. 
Jones & Lamson Mch. Co., Sostnghietd, Vt. 
Mummurt-Dixon Co., Hanoy 
ey sist St., Cleve- 


National (ane Co., 
land 8, Ohi 

Standard Electrical Tool Co., 2488-90 River 

Rd., Cincinnati, Ohio 


Kalama- 


GRINDERS, Carbide Tool 
Coe © Corp., 405 Lexington Ave., New York 17, 


DoaLl Co., Des Plaines, Ill. 

Elox Corp. of mer n, ‘Troy, Mich 

Ex-Cell “Corp., 1 00 ‘Oakman Bivd., Detroit 
32, Mich. 

— {Machinery Builders, Inc., Kalama- 
zoo, Mic 

Heald Fg nd Co., 10 New Bond St., Worces- 
ter 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

Metailur va Products Dept. of General Elec- 
tric Box 237, Roosevelt Park Annex, 
Detroit $2, Mich. 

Norton Co., New Bond St., 
Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 

drian, Mich. 

Standard Seewieet sree Co., 2488-90 River 
Rd., Cincinnati 

Wesson Co., 12 S40" Heights Bivd., 
Detroit 20, Mich. 


Worcester 6, 


GRINDERS, Die and Mold 
DoALL Co., Des Plaines, Ill. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Drill Point 
Cosine Div., Atlas Press Co., 
ic 

Consolidated Mch. bag Div., 565 Blossom Rd., 
Rochester 10, N. 

ae aia Builders, Inc., Kalama- 
zoo, Mi 

Oliver’ Instrument Co., 1410 E. Maumee, Adrian 
Mich. (also on Bint thinner) 

Orban Kurt Co., 42 Exchange Place, Jer- 
sey City N. 

Standard Electrical ones Co., 2500 River Rd., 
Cincinnati 4, Ohio 


Kalamazoo, 


GRINDERS, Face Mill 

Kearney & Myr g A Ae 6784 W. National, 
Milwaukee 14, 

Mattison Mache" Works 545 Blackhawk Park 
Ave., Rockford, 

Oliver ‘Instrument , a 1410 E. Maumee St., 
Adrian, Mich. 


GRINDERS, Knife and Shear 


— fone Co., 1201 W. 65th St. Cleveland 

, Ohio 

Mattison Machine Works, Rockford, Ill. 

Mummert-Dixon Co., Hanover, Pa. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio 


GRINDERS, Portable Electric 
ba 1, A Pneumatic Tool Co., New York 17, 


Standard Electrical Tool Co., 


2488-90 River 
Rd., Cincinnati 4, Ohio 


GRINDERS, Portable Pneumatic 
Ce Pneumatic Tool Co., New York 17, 


Madison-Ki Comp, tad , Wis. 
Onsrud Machine Works, = Niles, Hl. 
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GRINDERS, Tap 
eg Corp., 1200 Oakman Bivd., Detroit 
Hammond Machinery Builders, Inc., Kalama- 


Mch. Co., 160 Clinton St., 


mson 
Springfield, Vt. 


GRINDERS, Tool and Cutter 
Caer-Colnen Co., 1300 Rock St., Rockford, 


Brown & Sharpe Mfg. Co., Providence, & 
Cincinnati Milling Machine Co., Milling Mech. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Cas Div., Atlas Press Co., Kalamazoo, 


Cosa Corp., 405 Lexington Ave., New York 
17, N.Y. 
Elox Corp. 


Fellows 
field, 


of Michigan, Troy, Mich. 
- Shaper Co., 78’ River St., Spring- 


er * Livingston Ss pe Straight Ave., 
- Grand Rapids 4 
Works, 1000 Nubvecsiay Ave., Roches- 


Gorton =. Mch. Co., 1321 Racine St., Ra- 
cine, 
| Waynesboro 
Londie Tool Co. Meh. Tool éo —— and 
Edwards Rds., eS 18, 
, .Hano' 
Notional Aeme Co.’ 170 € org Pe St., Cleve- 
land 8, Ohio 
Norton €o., 1 New Bond St., Worcester 6, 


1410 E. Maumee St., 
r' 


, Mich. 

Orban, Kurt “~ sa 42 Exchange Place, Jer- 
City 2, N. J. 
Theor Grinder Co., 1500 W. Main St., 

Springfield, Ohio 


Mass. 
Oliver instrument Co., 
Ad . 


eS Toolpost 
Cong , 305 Lexington Ave., New York 


standond Electrical Too! Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING GAGES—See Gages, Grinding 








Modern FEDERAL Dial Feeds give you 


automation at legs cost! 


—eliminate specialized and more costly equipment! 


No. 7 Dial Feed 
Gear Driven. Capacity, 80 tons. 


Federal Dial Feeds are your 
answer to greater production 
at lower costs. Equipped with 
special jigging, automatic 
feeds and ejectors, their appli- 
cations are virtually unlimited 
and the need for specialized, 
more costly equipment often 
eliminated. (Example, one 
manufacturer increased pro- 
duction 600%.) 

Add Federal’s quality fea- 
tures and workmanship... 
and you've got a winner. In- 
vestigate Federal Dial Feeds 
for your operations. Gear or 
chain driven with cam-type 
indexing mechanisms. Sizes 
range from 6 to 80 tons. 


FEDERAL PRESS COMPANY 


9U1 Division St., Elkhart, Indiana 


No. 3 Dial Feed 
Chain Driven. Capacity, 26 tons, 


FEDERAL #:PRESSES 


33 Years' Experience in Dial Feed Engineering 


and Construction 
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MARVEL 


SYNCLINAL FILTERS 


FOR DEPENDABLE PROTECTION on ali Hydraulic 
and other low pressure circulating systems 


Designed to give more ACTIVE filtering area—MORE dependable protection— 
MORE productive operation before cleaning is necessary. Meet J.I.C. Standards. 


A—Synclinal SUMP TYPE 
CAPACITIES: 5—8—10—20—30—50—75 and 100 G.P.M. 
PIPE SIZES: %°—1°—14%"—14"—2"—2%’ and 3’. 
CONNECTIONS: Coupling—Male Nipple. 
BY-PASS VALVE: Not available. 


B—Synclinal LINE TYPE 
CAPACITIES: 5—8—10—20—30—50—75 and 100 G.P.M. 
PIPE SIZES: %°—1"—-14%"—1%"—2"—21%" and 3”. 
BY-PASS VALVE: Not available. 
OPERATING PRESSURES: Up to 80 p.s.i. 


C—Bonded LINE TYPE 
CAPACITIES: 10—20—30—50 and 75 G.P.M. 
PIPE SIZES: 1°—1,"—114"—2" and 2’. 
BY-PASS VALVE: Available with or without. 
OPERATING PRESSURE: Up to 250 p.s.i. 





OPERATING TEMPERATURES up to 300° F. 


D—IN-LINE FILTER 
CAPACITIES: Up to 60 G.P.M. 


PIPE SIZES: %"—1°—1)%" and 1}4” (at both inlet and outlet), 
BY-PASS VALVE: Available with or without. 


E—Bonded SUMP TYPE 
CAPACITIES: 10—20—30—50 and 75 G.P.M. 
PIPE SIZES: 1°—114"—14"—2’ and 21%”. 
CONNECTIONS: Coupling—"O” Ring—Male Nipple. 
BY-PASS VALVE: Available with or without. 


F—Tandem SUMP TYPE 
CAPACITIES: 10—16—20—40—60—100—150 and 200 G.P.M. 
PIPE SIZES: %"—1"—1,"—14"—2"—21" and 3”. 
CONNECTIONS: Coupling—Male Nipple. 
BY-PASS VALVE: Not available. 

















FILTERING MEDIA in all Marvel Filters is Monel wire cloth available in mesh 
sizes of 30-40-50-60-80-100-150 and 200 to meet your filtration requirement. 

EASY TO CLEAN—AIll Marvel Filters are easy to clean. Line type units operate 
in any position and may be serviced without disturbing pipe connections. 

OVER 900 O. E. M’s. install Marvel Filters as Standard Equipment. 


IMMEDIATE For further information on a specific type filter— 
DELIVERY Write—wire or phone 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ill. 
Phone: JUniper 8-6023 


Please send me information on Marvel Filters as indicated: 

0 Hydraulic Oils 0 Coolants 0 Lubricants 0 Fire Resistant Fluids 
0 Water 0 Sump Type 0 Line Type 0D In-Line 

Name 
Company. 
Address. 




















GRINDING MACHINES, Abrasive Belt 
i Machinery Builders, inc., Kalamo- 


zoo, Mich. 
= Acme Co., 1201 W. 65th St., Cleveland 


Mattison Mch. Works, Rockford, Ill. 
Standard Electrical tool Co., 2488-90 River 
, Cincinnati, Ohio 


GRINDING MACHINES, Broach 

Gall er & Livingston Co., 336 Straight, 
S. WG Grand Rapids 2, Mich. 

Lapointe Machine Tool Co., Hudson, Mass. 

National Broach & Mch. €o., 5600 St. Jean 
Detroit 13, Mich. 

rban Kurt €o., inc., 42 Exchange Place, Jer- 
sey City 2, N. 

hy a PLS, "1534 W. Main, Springfield, 

io 


GRINDING MACHINES, Com 
Cone & Corp., 405 Lexington Ave., New York 17, 


Landis Fool Co., Waynesboro 
Norton Co., 1 New Bond Hy ~Weteteter 6, 


Mass. 

Orban Kurt om tans 42 Exchange Place, Jer- 
sey City 2 

Van Norman ‘hive Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Centerless 


Cincinnoti Milling Machine Co., Grindin 
Mch. Div., Marburg Ave., Cincinnati 


Ohio 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass 

Landis Tool C Co. Waynesboro, Pa. 

Van Norman ‘Machine Co., 3640 Main St. 
Springfield 7, Mass. 


GRINDING MACHINES, See 
Landis Tool Co., Waynesboro 
Norton Co., 1 New Bond be Worcester 6, 


Mass. 

Orban, Kurt Co., inc., 42 Exchange Place, Jer- 
sey City 2, N. J. ‘ 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Cylindrical 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Machine Co., Grinding Mch 
Div., por Ave., Cincinnati 9, Ohio 

Come Corp., 4 5 Lexington Ave.. New York 


17, 
Galime er 8 Livingnes Co., 338 Straight, S. 
Rapids 2, Mich. 
My Machinery Builders, Inc., Kalama- 
zoo, Mich. 
Landis Tool Co. Inc., Waynesboro, 
Micromatic Hone Corp., 81, 1000 Sthsoterott 
ve., Detroit 38, Mich. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool Co., 2500 River Rd. 
Cincinnati 4, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING aes te Disc 

Brown & Sharpe Co., Providence, R. |. 

Gardner Machine eis “Beloit, Wis. 

Mattison Machine Co. Beloit, Wis. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 

Cong Sore, 405 Lexington Ave., New York 

Fellows Gear Shaper Co., eeringeol Vt. 

Gear Grinding Machine C 901 Christopher 
St., Detroit 11 Mich. 

Gleason re 1000 University Ave., Roches- 
ter 3, 

Waren Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Sheffield Corp., "Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
Cosg com y 405 Lexington Ave., New York 


Galimeyer & Livingston ax 336 Straight, 
W., Grand Rapids 2, 
Hesld Machine Co., 10 Rew’ Bond St., Worces- 
ter 6, Mass. 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. 
Standard Electricai Tool Co., 2488-90 River 
Cincinnati, io 
> eae Machine Co., 3640 Main St., 
veeprinotield 7, Mass. 
Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, P 


MACHINERY, January, 1960 





Product Directory 





GRINDING MACHINES, Jig 
Coen Corp., 405 Lexington Ave., New York 17, 


Fosdick Mch. Tool An 1638 Blue Rock St., 
Cincinnati 23, Ohio 

Galimeyer & Livingston Co., 336 Straight S. 
W., Grand Repics 2, Mich 

Moore Special Tool Co., Inc., “740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 


Baker srothers Inc., 1000 Post Ave., Toledo 
¥ io 
Cincinnati Milling Machine Co., Milling Mch. 
Div., “ey Ave., Cincinnati 9, Ohio 
Cong ak 405 Lexington Ave., New York 


Ex-Cell.0 -O kon.. 1200 Oakman Bivd., Detroit 
sonet & , ee n Mch. Co., Springfield, Vt. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 


Landis Tool Co. Inc., Waynesboro, Pa 
Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


GRINDING MACHINES, Surface 
Reciprocating 

Brown & Sharpe Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Cosa a 405 Lexington Ave., New York 
17, N. 

DoALL Co. Des Plaines, Ill. 

Elox Corp. of Michigan, Troy, Mich. 

Coltmoyer, & Liviogyen Co., 336 Straight, S.W., 
Grand Rapids 4, 

Gardner Machine "en Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St., Cleveland 

io 
Mattison Machine Works, Rockford, It! 
Norton Co., | New Bond St., Worcester 6, 


Mass. 

Orban, Kurt SO. Inc., 42 Exchange Place, 
Jersey City 2 , A 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass 


GRINDING MACHINES, Surface Rotary 

—-. Charles, 5 Rue Montoalivet, Paris, 
r 

Blanchard “ang Co., 64 State St., Cam- 


cong Bein. a 405 Lexington Ave., New York 


Gardner Machine Co, Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

Nemonss Acme Co., 170 E. 131st St., Cleve- 
ia 

Norton €o., 1 New Bond St., Worcester 6, 


Mass. 

Orban, Kurt a Inc., 42 Exchange Place, 
Jersey ny #- *, & 

Thompso inder Co., 1500 W. Main St., 
Springfield Ohio. 

Walker, O. §. Co., Inc., Worcester, Mass 


GRINDING MACHINES, Thread 
Cone Sore, 405 Lexington Ave., New York 


Ex- cane Corp., 1200 Oakman Bivd., Detroit 
Jones & Tite Mch. Co., Springfield, Vt. 
a Machine Co. (Centerless), Waynesboro, 


Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey i 


City 2, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING ee ae Universal 


Brown & Shar Co., Providence, R. |. 

Cincinnati Milling MSchine ‘Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Cong Corp, 405 Lexington Ave., ‘New York 


Galimeyer & Livingston sae 336 Straight, S. 
W, Grand Rapids 2, 

Gorton Mch. Co., Geo., M3 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co. Inc., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 


ass. 
Oliver Instrument Co., 1410 E. M t 
Adrian, Mich. seit 
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WEY MICROHONING 


of Valve Tappet Bores 
Assures Economical Production, 
Precision and Functional Surfaces 


Johnson Products, Inc., (Muskegon, Michigan) is a pioneer in the 
manufacturing of hydraulic valve tappets. Placing strong emphasis 
on quality control, they demand consistent precision and geometric 
accuracy. Here’s why Johnson engineers insist on using the Micro- 


honing process. 














Typical Johnson valve tappet 
— cross section shows inter- 
rupted, semi-blind-end bore. 


Two of the double-spindle 
Hydrohoners, each spindle has 
its own sizing control. 


Processing Economy 


In a typical production run of 31 


Generates Clean-Cut Surfaces 


Microhoning is a low-velocity abrading 
process that uses a combination of con- 
trolled speeds, feeds and motions to pro- 
vide functional surfaces. Also, the large 
area of contact between abrasive and work 
surface spreads and easily dissipates the 
cutting heat. Thus, Microhoning generates 
clean-cut work surfaces that are free of 
burned or smeared metal. 


Produces Longer-Wearing Surfaces 


Because the Microhoned surface is cleared 
of amorphous material, it is in the base 
metal zone where longer-wear character- 
istics are more readily induced. Also, the 
unique Microhoning cross-hatch lay pat- 
tern provides a multitude of minute 


“plateaus” for equitable distribution of 
work load. 


Functional Accuracy 


Geometric accuracy is mandatory! For, 
there must be a clearance of .0002”-.0003” 
between tappet bore and its plunger. Mi- 
crohoning consistently holds bores within 
the .00003” tolerance for roundness and 
straightness, and within .0005” for size. 
Proof—each tappet assembly must pass 
a critical “leak-down”’ test. 


,250 parts, scrap was only 


three-tenths of 1%. This is a striking example of economy 
resulting from consistent quality processing. The use of 
Microhoning also eliminated previously required precision 
boring — several boring machines were involved in this 


saving. 


*Registered U.S. Pat. Off. 


MICROMATIC HONE CoRP. 


8100 SCHOOLCRAFT AVENUE 


DETROIT 38, MICHIGAN 
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Olivetti Corp of Sonerton, an 33 Northern 
Bivd., Long Island City 1, ¥. 

Orban, Kurt Su Inc., 42 | Place, 
Jersey City 2, N. Y. 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 
Cong s Sore. 405 Lexington Ave., New York 
Jones & on Mch. veo Springfield, Vt. 
Metal Carbides Corp. ngstown, Ohio 
Mestre Special bay do, = 740 Union Ave., 
" r: New "Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Cincinnati Milling Machine Company, Cincin- 
nati Millin yg Div., Marburg Ave., 
Cincinnati 9, 

Gardner Machine Co., aan, Wis. 

Motel C Co, Jockson, Yo t Ohi 

‘al Ca Kai gs ‘own, io 

——_ Ca, 3 rouge Worcester 6, 

ass. 


GROOVING TOOLS, Internal 

Kennametal, Inc., Letrete. Penna 

Simonds Abrasive Co., Tacony a Fraley Sts., 
Philadelphia 35, Penna 

bet TT" ‘inc., 47-16 Austel Pl., Long 

Wesson eet 1320° Woodward Heights Bivd., 
Detroit 20, Mich. 


HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Peseatie 


Chicago Pneumatic Tool Co., E. 44th St., 
New York, N. Y. 


HAMMERS, Power 


Chambersburg Engrg. © Chamborsbure. Pa. 
Edlund Mchry. Co. Div. “ortiand, N 
Erie Foundry Co., 1253 W. rath st, Erie 


Penna. 
Yoder Co., 5504 Walworth Ave., Cleveland 
2, Ohio 


HARDENING FURNACES 
General Electric Co., Schenectady, N. Y. 


HARDNESS TESTERS 


Shore Instrument & Mf Sy howe 35C Van 
Wyck Exp., Jamaica 35, 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- 
ment 


HOBS 
see tara Co., 1300 Rock St., Rockford, 


Michigan Tool Ce.. 7171 E. MecNichols Rd., 
Detroit 12, Mich 


ee Twist Drill & Tool Co. Rochester, 
ic 


Orban, ang A Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


HOISTS, Air 


Chicago ed Tool Co., 6 E. 44th St., 
New York, N. 


HOISTS, Electric 


Shepard Niles Crane & Hoist Corp., Montour 
Falls, » 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic Hone Corp., 8100 Schoolcraft Ave. “4 
Detroit 38, Mich. 

Moline Tool Co., 102-120th St., Moline, Ill. 

on Hone Corp., 1623 Elreno St., Elkhart, 
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Norman a Co., 3640 Main St., 
veSpringfield r 


HONING STONES 


Barnes Drili Co., 814 Chestnut Rockford, Ill. 
Micromatic Hone Corp., 8100 Schoolcraft Ave., ee 
Detroit 38, Mich. 
Co., 1 New Bond St., Worcester 6, 
Mass. 


HOSE 


American Metal Hose Br. American Brass Co., 
35 Broadway, wy York, N. 

Schrader’s Son, ., 470 Vanderbilt Ave., 
Brooklyn 38, ‘N. %. 


HYDRAULIC MACHINERY 
Tools and equipment 
Corpse Drill Co., 814 Chestnut St., Rockford, 


Bethichem Steel Corp., Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., ¢ on 


Pa. 
Bliss E. W., Co., 1375 Raff Rd., E. W. Can- 
ton, Ohio 
Burg "Tool and Mfg Co., Inc., 15001 S. Fi- 
gueora, Gardena, Calif. 
Chambersburg. Enaia. = _Cremherie, Pa. 
Cross Co., 3250 Bellevue , Detroit 7, Mich. 
Denison En ineering Div. Touitaan Brake Shoe 
ewe ps Dublin Rd., Columbus 16, Ohio 
1g oe Div., American Steel Foundries, 
Se cnc 29, Ohio 
Erie. oe e Erie, 
Hannifin Co., by han “Hannifin Corp., Des 
Plaines, tt. 
Hydraulic Press Mfg., Mount Gilead, Ohio 
Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
Michigan Driit Head Co., Detroit 34, Mich. 
Mode: 


rn ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 


Northern | Hydraulics & Mch. Corp., Melrose 
ark, Ill, 
“ r Co., 1569 W. Pierce St., Milwaukee, 


Rockford ich. Tool Co., 2500 Kishwaukee St. 
Rockford, Ill. 

Sundstrand. Mch, Tool Co., 2531 ith St., 
Rockford, Ill. 

Verson Alistee!l Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, lil. 

Vickers Incorporated Div. of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 
Wilson, K. R., Ine., 211 Mill St., Arcade, N. Y. 


HYDRAULIC POWER UNITS OR TOOL 
HEADS 


Barnes Drill Co., 814 Chestnut, Rockford 3, Ill. 
8 W. F. & John Co., 201 S. Waterford 


ineering, Div. American Brake Shoe 
Dublin Rd., Columbus 16, Ohio 
i American Stee! oundries, 
ssee Ave., Cincinnati 29, Ohio 
&x-Ceil-0 Corp. | 1200 Oakman Bivd., Detroit 


Mi 

Hertford Special Machine: Co. 287 Home- 
stead Ave., nesrees 12, € 

Hydraulic Press Mfg. Co Mount Gilead, Ohio 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


Le Maire Machine Tool Co., 2657 S. Tel 
Rd., Dearborn, —— 
Oil par Co., 1569 Ww. ” Pierce St., Milwaukee, 


Vickers Incorporated, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING ined 

Brown & Sharpe Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine’ Co., Milling Meh. 
Div., Marburg Ave., Cincinnati 9, Ohi 

Eisler Engrg. o., Inc., 750 South 13th St., 
Newark, bs 


Equitable Engineering, ne ‘al Oak, Mic’ 
Hardinge Bros., Inc., 230 College Re El- 
mira, N. Y. 


Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 


Crne-taetvic Jools, Inc., 137 Varick St., 
Sundstrand Mch. Tool Co., 2531 11th St., Rock- 


vent Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


INDICATOR BASES, Magnetic 
Brown & Sharpe pte. Co., 235 Promenade St., 
Providence |, Reid 
du Mont , Green 
Orban = oe ete aad 42 A Place, Jer- 
Ci 
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EXO W MICROHONING 


of Valve Tappet Bores 
Generates Accuracy Within .00003; 
Eliminates Boring, Cuts Scrap Losses 


To obtain functional surface qualities, engineers at Johnson Products, 
Inc. are insisting on Microhoning the bores of hydraulic valve tappets 
designed for long service or punishing usage. In addition, here is how 
Microhoning also generates consistently high accuracy, eliminates an 
extra operation and reduces scrap losses to a minimum. 


Automatic, Consistent Precision 
Pictured is a line of four Model 738 
Microhoners that typify the Microhoning 
equipment used by Johnson Products. 
Each machine has: automatic stonefeed 
and stonewear compensation ( Microdial) ; 
automatic sizing unit (Gage Ring Air- 
Switch Microsize); air operated raising 
and lowering of fixture table assembly is 
synchronized with head controls for auto- 
matic operation. 


Result: Johnson automatically obtains consistent precision as evidenced 
by these several facts. Microhoned bores are held within .00003” tolerance 
for roundness and straightness, within .0005” for size, and a specified sur- 
face finish of 12-14 microinches (rms) is generated. Also, from a typical 
production run of 31,250 parts, only three-tenths of 1% was scrap—a 
striking example of processing control and low scrap loss. 


Flexible and Efficient Processing 
Bore diameters of Microhoned tappets 
range from .656” to .800”, and lengths 
from 1” to 2”. Material is either cast iron, 
or iron alloy hardened to 55-60 R “C”. 
In all, 15 different combinations of sizes 
and materials are Microhoned. Typical 
fixturing is shown to the right—it is de- 
signed to keep changeover time at a mini- 
mum. 


From .004” to .005” stock is removed during the Microhoning cycle of 
18 to 21 seconds. Cutting efficiency is boosted by the design of special 
Micromold tools. Intraflow features (within the tools) supply coolant 
directly to cutting zone. 


enon Te 


a 
% 


We will gladly send more information on the 
Microhoning process and equipment— 


WRITE FOR FREE LITERATURE 


gAtei81 On 


MICROMATIC HONE CorP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 
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Le 
HIGH FREQUENCY 


HEATING 


TYPICAL INDUCTION 
HEATING APPLICATIONS 


PLASTIC COATING 
OF TOOL HANDLES 


A production line operation for 
coating handles of tools at Whitney 
Metal Tool Co., Rockford, Ill. uses 
induction heating with excellent re- 
sults. The handles only are heated 
by induction to the desired tem- 
perature then dipped into a vinyl 
chloride base coating material for 
a short period depending upon the 
thickness of coating desired. The 
plastic coating formed on the han- 
dles is then cured by immersion in 
a carbo-wax bath. 


FORMING OF METAL STRIP 
FACILITATED BY 
PROGRESSIVE ANNEALING 


Geos. 


© siee. stew 











\ —S stew = 











Metal forming operations which 
require intermediate anneals to re- 
store ductility can be facilitated by 
induction annealing the strip pro- 
gressively. Diagram illustrates this 
procedure for partially formed thin 
austenitic stainless steel strip. The 
induction annealing operation is 
scheduled in the production line 
between two press operations. 
Metal strip and wire of other mate- 
rials are also induction annealed 
in this manner. 


Tube Generators from 1 kw to 100 kw 


Gap Converters from 2 kw to 30 kw 


LABORATORIES, INC 





INDICATORS, Dial 


Mass. 
Co., Pro vidence, R. 
Federal i Corp., 1144 Eddy Se.” ” Provi- 
dence 


National hawaii Tool Co., S. 7th-N. Sts., 
Richmond, Ind. 


INDICATORS, Speed 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Buhr Machine Tool Co., ‘839 Greene St., “his 


rbor, Mic 
General Electric Co., Schenectady, N. Y. 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Federal peaduate Corp., 1144 Eddy St., Provi- 
dence, R. |. 

National Automatic Tool Co., S. 7th & N. Sts., 
Richmond, Ind. 

Orban, Kurt . Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


INDUCTION HEATING EQUIPMENT 
Cincinnati Milling Machine Co., Meta-Dy- 


namics Div., Marburg Ave., Cincinnati 9, 
Ohio 


General Electric Co., Schenectady, N. Y. 
—* Frequency Laboratories, Inc., Wood- 
si 


Orban, Kurt Co, on 42 Echange Place, Jer- 
sey City 2, 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Logansport Mch. Co., Inc., Logansport, Ind. 


JACKS, Planer—See Set-Up Equipment 


JIG BORERS 
American ~ &: Corp., 100 E. 42nd St., New 


he 40S Lexington Ave., New York 


DeViieg Machine Co., Fair St., Royal Oak, Mich. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport, Conn. 

Orban Kurt., fe. aaa 42 Exchange Place, Jer- 
sev City 2, 


Scherr, iy . pate 200 Lafavette St., 
New York 12, 


JIGS AND FIXTURES 
om. Cyril Co., Aurora & Solon Road, Solon, 


io 
Columbus Die Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 
Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 
Milling. Machine Co., 505 Fulton 
Rockford. III. 
Metal Carbides Corp., Youngstown 12, Ohio 


Sheffield Corp., 721 Springfield St., Dayton 1, 
Ohio 


KEYSEATERS 
Baker Bros Inc., Station F, P. O. Box 101, 
Co., Canton, Ohio 
Mitts & Woont’ 1809 S. Water St., Saginaw, 
Mich. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


KNURLING TOOLS 
Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 


Reed Koliea Unread Die Co., P. O. Box 350, 
Worcester 1, 


Williams J. H.” a 
7, & Y¥. 


‘ 


Co. 400 Vulcan St., Buffalo 


LAPPING MACHINES 


Cincinnati Miiling Machine Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Cosa Corp., 405 Lexington Ave., New York 17, 


Crane Packing Co., 6400 Oakton St., Morton 
‘ove, Ill. 

DoALL Co., Des Plaines, Ill. 

OS Mic Corp., 1200 Oakman Bivd., Detroit 

Gleason =m, 1000 University Ave., Roches- 
ter, N. 

Misrtmatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich. 

Norton Co., 1 New Bond St., Worcester 6, Mass. 
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LATHE ATTACHMENTS 
Clousine Div., Atlas Press Co., 


Clearing, a of U. S. eteivien, Inc., 6499 W. 
65th Chicago 3 i. A 

Gisholt Metnine Co. bo £. Washington Ave., 
Madison _10, 

Hardinge Bros., Inc., 1420 College Ave., El- 
ira, N. Y. 

Jor wy Lamson Mch. Co., 512 Clinton St., 
Sprin — Vt. 

LeBlond, k., Mch. Tool Co., Madison and 
ears "Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio. 

Nebel Machine Tool oes 3401 Central Pkwy., 
Cincinnati 25, Ohi 

Sheldon "Mch. Co., Inc., 4235 N. Knox Ave., 
Chicago 41, Ill. 

Sidney Mch. tool Co., Sidney, Ohi 

Williams J. H. & Co., 400 Vulcan St., Buffalo 
7, N. Y. 


‘ 


Kalamazoo, 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


a, Mch. Tool Div., Farrel-Birming- 

Co., Inc., Rochester 10, N. Y. 

Hamilton Div. ‘Baldwin-Lima-Hamitton Corp. 
Hamilton, Ohi 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, tts Se Co., | om, 42 Exchange Place, Jer- 
sey City 

Sundstrand ich, Foot Co., 2531 1th St., 
Rockford, Ill. 


LATHES, Bench 


Clausing Div., Atlas Press Co., Kalamazoo, 
Mich 


Hardinge Bros., Inc., 1420 Colege Ave., El- 
mira, 

LeBlond, R. K., Mch. Tool Co, Rates and 
Edwards Rds. Cincinnati 18, 

Sheldon Mch. Inc., 1240-4258" oN. Knox 
Ave., Chicago 41, lil. 


LATHES, Car Wheel 

Bullard Co., Bri 6, Conn. 

Consolidated Mch. Tool Div., Blossom Road, 
er 


Hamilton Div. =, Penne Corp., 
Hamilton, Ohio 


LATHES, Copying, Duplicating — See 
Lathes, Duplicating 


LATHES, Center Drive 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 


LATHES, Crankshaft 

Consolidated Mch Tool Sop, Rochester, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds, Cincinnati 18, Ohio 

Snyder Tool & Engrg. Co., 3400 E . Lafayette 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 Il1!th St., 
Rockford, Ill. 


LATHES, Double-End 


Cleveland Automatic Machine Co., 4932 
h St., Cincinnati 12, Ohio 

Consolidated Mch. Tool Corp. Rochester N. Y. 

LeBlond, R. K., Mch. Tool a = and 
Edwards Rds., Cincinnati 18, O 

Snyder Tool & Engrg. Co., 3400 4 Lafayette, 

troit 7, Mich. 

Sundstrand Mch. Tool Co., 2351 Jith St., 

Rockford, Ill 


LATHES, Duplicating 

Gisholt Machine we 1209 E. Washington Ave., 
Madison 10, 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 


— Machine Tool Co., 27 Oak St., Sidney 


Sidney Machine Tool Co., Highland Ave., Sid- 
ney, Ohio 


LATHES, Engine, Manufacturing 


American Tool Works Co., Pearl and Eggies- 
ton Aves., Cincinnati Ohio 

Carroll-Jamieson Mch. Tool Co., Batavia, Ohio 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Clausing Div., Atlas Press Co., 
Mich. 

Cuane Div., of U. S. wacom Inc., 6499 W. 
65th St., Chicago 38, 

Consolidated Mch. 78, — Blossom Road, 
Rochester 10, N. Y. 


Kalamazoo, 
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ee seam Div., Barber Colman Co., Rock- 


toes Machine Tool Co., Hudson, Mass. 
an. Cos Toot u Madison and 
Cincinnati 


Lodge &. 8 Co., 3055 Cslesain Ave., C 
m- 
ran or oP wpa wedges 


Nebel Machine Too! nate 3401 Central Pkwy., 

Cincinnati 25, 

Orban, Kurt Con, ieee 42 Exchange Place, 
Jersey City 2 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, I'l. 

Sheldon Mch. Mech. Co, Inc., 4240-4258 N. Knox 
Ave., —_ i. 

Sidney Mch. Tool ye Sidney, Ohio 


LATHES, Engine, Toolroom 

American Tool Works Co., Pearl and Eggies- 
ton Aves., Cincinnati, Ohio 

var Jamieson Mach. Tool Co., Batavia, 


Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 


os Div.,” Atlas Press Co., Kalamazoo, 


Cone Div., of U. S. ncieesrtn, Inc., 6499 W. 
65th St. Chicago 38, 

Hardinge "Bros. Inc., 420° Colige Ave., El- 
mira, N. Y. 

a Div., Barber Colman Co., Rock- 
or 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley oo. 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 
jan Engineering Co., 4901 Lawrence Ave., 
hicago 3 

Monarch "Machine Tool Co., 27 Oak St., Sid- 
ney, 

Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio. 

Orban, Kurt Co. Inc., 42 Exchange Place 
Jersey City 2, 

Rockford Mchine “¥oI Co., 2500 Kishwaukee 
St., ar ~ ig _ 


Sheldon Mch. mg 4240-4258 N. Knox 
Ave., ge at, 
Sidney "Mch 1 Sag Sidney, Ohio 


LATHES, Gap 

Cincinnati Lathe & Tool Co., 3207 Disney St. 
Cincinnati 9, Ohio 

Gna Div.,’ Atlas Press Co., Kalamazoo, 

ic 

Clearing Div., of U. S. sa emtrien, Inc., 649 W 
65th St., Chicago 3 

Gisholt Mocs So 1308 E. Washington Ave., 
odie t 

%. Mch. Tool Co., Madison and 

Edwards Rds. Cn S058 Cols "Oh = c 

Lodge & ip o. olerain Ave., Cin- 
cinnati 25, ‘Shis 

Nebel Machine Tool ae. 3401 Central Pkwy., 
Cincinnati 25, Oh 


Sidney Machine Too! Co., Highland Ave., Sid- 
ney, Ohio 


LATHES Hollow Spindle 
Gisholt Machine Co., 1209 E. Washington Ave., 


Madison 10, Wis. 
B K., Tool Co., Madison and 
Lonawards Rds., Cincinnati 18, Ohio 


Shipley C Co., 3055 Colerain Ave., Cin- 


‘Lothe Works inc., 425 E. Madi- 
son St., South Bend, Ind. 


LATHES, Roll 


Aonetiomn Tool Works Co., Pearl and Eggleston 
Aves., Day ety” 2, Ohio 

Bliss E. Co., Canton, Ohio 

Hamilton Waie ‘Baldwin-Lima-Hamilton Corp., 
Hamilton Ohio 

R. K., Mch. Tool Co., Madison and 

Edwards Rds., Cincinnati 18, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


w 2 
Sou 


LATHES, Speed, Second-operation 


Clausing Div, Atlas Press Co., Kalamazoo, 
ich 


Mich. 
Gisholt Machine Co., 1209 E. Washington Ave., 
Madisen_10, Wis. 


Hardinge rae inc., 1420 College Ave., El- 
mira, N. Y. 

LeB lond, R, ak Mch. Tool Co., Medien and 
Edwards R Cincinnati 18, Ohi 

Monarch Mch. “tool Co Co., Oak St., Sideny, Ohio 

Orban, Kurt ie Inc., 42 Exchange Place, 
Jersey City 2 

Sheldon Mech. Co., ‘4258 N. Knox Ave., Chi- 


a 3 Electrical Too! Co., 2500 River Rd., 
Cincinnati 4, Ohio 


LATHES, Spinning 

Cincinnati ea Machine Meta-Dy- 
namics Div arburg Ave., ge 9, 
Ohio (Hydrospin) 

Cosa apts Lexington Ave., New York 17. 


Co., The, Cincinnati 25, Ohio 
inc. 42 Exchange Place, 


—— oa pA 
Jersey City 2 2, N. J 
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DETAIL FLANGE PUNCH 
Speeds single hole 
flange punching; elim- 
inates end-for-end 
turning of beams. 
Punches 1%” hole 
through 1” mild steel. 
100-ton capacity. 


GAP TYPE PRESS 


For forming, bending, 
flanging, pressing. 250-ton 
capacity. 


GUILLOTINE BAR SHEAR 

For production or short run 

shearing of rounds, 

squares, angles and bars 
thout 

to 300 ton ca ties. 


GUILLOTINE BEAM PUNCH Ls 

and webs of I-beams ; Speeds flange punching of 

= 6 to 30 inches. ; beams. Built-in adjustable tools 
e die space; clear > ; save set-up time. Four punch- 

oa ing space. 200-ton : ing units. 200-ton capacity. 


Tool Up With 
BEAT TY cost meta working 


Savings in metal working start with Beatty machines. . 

job-engineered equipment that is especially designed to speed 
work flow and provide dependable, accurate performance — 
on the production line or on short run jobs or repair work. 
Beatty machines are built rugged and rigid to give more low- 
cost, maintenance-free production per man-hour; earn more 
profits per square foot of floor space and dollar investment. 


WRITE FOR FREE DESCRIPTIVE LITERATURE on some of 
the BEATTY LINE of metal working equipment: Shears, 
Punches, Presses, Spacing Tables, Bulldozers, Stamping Trimmers 


BEATTY MACHINE & MFG. CO. 


941 150th Street, Hammond, Indiana 
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LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 
Bullord Co., Br vidgeport 2, Con 
“aire Div., Atlas Press a. Kalamazoo, 


Casa Corp., 405 Lexington Ave., New York 


17, N. Y. 
Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 
Lamson Mch. Co., 512 Clinton St., 
Springeld, Vt. 
King Machine Tool Div., American Steel Found- 
oan 1150 Tennessee Ave., Cincinnati 29, 


National Acme Co., 170 E. 131st St., Cleveland 
3, Ohio 


New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn. 

LATHES Turret, Ram Type, Saddle Type 

Bardons & Oliver, Inc., 1133 W. Ninth St., 
Cc land 13 


io 
Bullard Co., Bridgeport 2, Conn. 


Cuaine Div., Atlas Press Co., Kalamazoo, 
aad 405 Lexington Ave., New York 
Gish Machine Co., 1209 E. Washington Ave., 


ison 10, Wis. 
Hardinge arothers. Inc., 1420 College Ave., 
m Mch. Co., 512 Clinton St., 


Elmira N. Y. 
Jones & Lamso 

Springfield, Vt. 

te Machine Tool Co., Hudson, Mass. 

New Britain Mch. Co., New Britain-Gridiey Div., 

New Britain, Conn. 
Sheldon Mach. Co., 

ee 41, i. 


Cleveland 3, 


LATHES, Turret, Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. I. 


LIMIT SWITCHES—See Switches, Limit 


Inc., 4258 N. Knox Ave., 


Co., 5701 Carnegie Ave., 
io 





SHELDON 


for the size Lathes 


You Need Most 


Sheldon lathes are built in the sizes you 
need most, for toolroom and production 
— They are available with swings of 10”, 

11” and 13”. . . in varying bed lengths with 
18” to 48” center distances ... and... in 
your choice of pedestal, cabinet or bench 
mountings. 

Powerful, all-V-belt, drive units—either 
the standard 8-speed (or 16-speed) E-drive; 
or the production favorite, a rapid, lever- 
shift U-drive. Where higher spindle speeds 
are desired, the standard E-drive can be 
built to provide speeds up to 2,000 r.p.m. 

All Sheldon Lathes have handscraped, 
built-in precision. Each lathe is guaranteed 
to meet or surpass the American Standards 

for Toolroom Accuracy. 
és > With every Sheldon 
x. Lathe goes a copy of 


Te : 


Sheldon-Built 
Sebastian 13” and 15” Geared Head 
Precision Lathes 


Precision 


LATHES 


UM-56 P 
13” Swing 
Precision Lathe 


the accuracy tests actually 
performed on that lathe. 
(19 checks). 

Important optional features include: 
hardened bed ways, LOO Long Taper Key 
Drive spindles, 4” Di Camlock spindles, bed 
turrets, taper attachments and a complete 
line of toolroom and production accessories. 

The new Sheldon-built Sebastian Geared 
Head Lathes have greatly increased work 
capacity and many advanced features. 
These include a wide, heavy, hardened and 
ground bed .. . easy shifting spindle speed 
dial . . . 60-pitch gear box . . . independent 
drop lever apron clutches . . . cam-action 
tailstock clamp . . . and, automatic lubrica- 

tion in the headstock and apron with 
“‘1-shot” lubrication of carriage. 


Send in coupon or write for catalogs and names * 
of nearest Sheldon and Sebastian Distributors 
where you can see these new lathes in operation. 


SHELDON MACHINE CO., INC. 
4246 North Knox Avenue, Chicago 41, Ilinois 


Gentlemen: Please send new catalogs describing: 


O Sheldon [J 10", 
0 Sebastian 13° 


C0 Horizontal Milling Machine [] Name of Local Dealer 
(J Sheldon 12°* Shaper 


SHELDON SHELDON 
Horizontal Milling Machine 12” Shaper 


SHELDON MACHINE CO.), Inc. 


Builders of Sheldon Lathes, Milling Machines, 
Shapers and Sebastian Lathes. 


4246 North Knox Ave * Chicago 41, til. 
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Street Address 
City ...... 


011" 0113" Lathes 
ond 15’ Geared Head Lathes 


CD Have representative Call, 


Name Title 





Company Name . 
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LUBRICATING OILS and GREASES 
Cities Service Oil Co., 70 Pine St., New York, 


Lubriplate Div., Fiske Bros. Refining Co., 12> 
Lockwood St., Newa: 


t. k 5, 
Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Standard oil Co. Vfindlona). ‘910 S. Michigan, 


oes ag I. 

rt, A. Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 

Texaco, Inc., 135 E. 42nd St. New York 17, 
N. Y. 

LUBRICATING SYSTEMS 


a gy te Corp., Madison, 
Trabon Engineering Corp.. ng “Ohio 


MACHINERY, Used and Rebuilt 

Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 

Gisholt —ae Gon 1209 E. Washington Ave., 
Madison 1 

Miles Mchry. » Ne ‘3025 E. Genessee Ave., Sagi- 
naw, Mich. 

Motch ra Merryweather patery Co., 888 E. 70th 
St., Cleveland 3, 

Van lenean Co., Watertown 72, Mass. 


MACHINISTS’ SMALL TOOLS 
Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, I. 
L Des Plaines, | 
Niagara Mch. & Tool Whi, 37-697 North- 
land Ave., Butfals Il, 
Van —— Co., 176 Welthom. St., Watertown 


Williams, 44 H. & Co., 400 Vulcan St., Buffalo 
) A A 


‘ 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


— Corp., 319 Pannier Bidg., Pittsburgh 
, Pa. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
“a Se, 405 Lexington Ave., New York 


Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 'N. J 
sy Cope’ 721 
Van Keuren Co., 
ass. 


“Springfield St., Dayton 


176 Waltham St., Watertown 


MEASURING WIRES, Thread, Spline, 
Gear 

Sheffield Corp., Dayton 1, Ohio 

Threadwell Tap & Die Co., 16 Arch St., 


Green- 
field, Mass. 
176 Waltham St., Watertown 


Van Keuren Co., 
72, Mass. 


MICROMETER HEADS 
Brown & Sharpe Mfg. Co., 235 Promenade St., 
one , = 
L Co., Des Plaines, i. 


MICROMETERS, Outside, Inside, Depth 

Brown & sens Mfg. Co., 235 Promenade St., 
Providence 1, R. 

DoALL Co., Des Plaines, Wh. 

Scherr, Geo a a 200 Lafayette St., 


Slocomb, J. T. Co. Glastonbury, Cor 


nn. 
bes sg Keuren nae ‘176 Waltham St., Watertown 


MICROSCOPES, Toolmakers’ 
DoALL Co., Des Plaines, III. 
Opto-Metric Tools, Inc., 137 Varick St., New 


York, N. 
Scherr, George, Co Co., a 200 Lafayette St., 


New York | 


MILLING MACHINE ATTACHMENTS 

Bridgeport patee., Inc., 500 Lindley St., ae 
port 6, Con 

Brown & Sharpe —_ Co., Providence, 

Cincinnati Milling achine Co., Milli Neh. 
Div., Marburg Ave., Cincinnati 9, og 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves ‘Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohi 

Hardinge Bros., ic. 1420 College Ave., El- 
mira, N. Y. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Nichols, W. H. Co., Waltham 54, Mass. 


(Continued on page 258) 
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We think it’s the largest forged 


hammer ram ever made 


It weighs in at 50,000 pounds. And it measures 544 inches 
from top to bottom—59% inches from side to side—66 
inches from front to back. Here at Bethlehem, we’ve never 
heard of a larger forged hammer ram. Have you? If so, we'd 
certainly like to know the details. Would you be good 
enough to drop a line or two to Forgings Sales? (And end 
our suspense over whether we've chalked up another record, 
or an also-ran?) 

A few other facts about this hammer ram: we forged it 
from nickel-chrome-molybdenum-vanadium steel; we heat- 
treated and tested it to our customer’s specifications; and, 


as you can see, we furnished it finish-machined, ready to 


BETHLEHEM STEEL 


start pounding in a steam drop hammer. 

Although this ram is surely a giant in its Class, it’s a 
pygmy compared to some of the forgings we’ve made. Our 
shops turn out the largest forgings ever needed—some 
weighing over 200 tons. (Some of the smallest, too—drop 
forgings, for example, that weigh as little as one pound.) 

Call us when we can be of service to you or members of 
your staff. Our engineers will gladly cooperate, from the 
planning stage to the finished product—whatever the type, 
size, or design of forging you require. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 
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the unequalled production of 


ROTARY FEED 
in nonferrous milling 


If yours is like most plants, you’re wasting 
thousands of dollars and hours per year using 
knee and bed type milling machines. Over 
50% of the average plant’s nonferrous milling 


is face milling. Why accept the losses of slow 
speed machines? 


Nothing equals the speed of rotary feed! 
From single station “‘job shop” runs to mul- 
tiple station long run production, this Onsrud 
Mach-Mil out-produces any machine in the 
field. Minimizes lost time for return feed, 
loading and unloading. Ends return feed 
cutter drag. Infinitely variable feed up to 
300 IPM 


Delivered cost of this Mach-Mil is far less 
than quality knee and bed type machines... 
yet it has all the accuracy of the finest bed 
type machine. Equipped with 3,600 RPM 
head to give the recognized proper speeds for 
nonferrous milling. 


MM-48 ROTARY FEED VERTICAL | 


MACH-MIL 





Complete information ... write for Bulletin 1176 


ONSRUD MACHINE WORKS, INC. 
7716 LEHIGH AVENUE . NILES 48, ILLINOIS 
(Suburb of Chicago) 


Telephone: Niles 7-8700 e Cable Address: Onsrudmach 
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Sheldon Mch. + Inc., 4258 N. Knox Ave., 
Chic 4i, : 

Van ee ee Machine Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Automatic 

Buhr gy 4 Tool Co., 839 Greene St., Ann 
Arbor 

Consolidated Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Rocks Milling Machine Co., “505 Fulton Ave., 
— i. 
Lamson Mch. Co., 160 Clinton St., 
Seri erin 
bE. te Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
Nichola "wy Machine wer Veen, 2 N. is 
ichols, W. Waitham 
Olivetti. Bag of America, “35 Sethe 
Bivd., vow Island City 1, N. 
Inc., Niles, til. 
Sundstrand a Tool’ Co., 2531 llth St., 
a 
. S. Tool Co. Inc., 255 North 18th St., 
Ampere, E. Orange, 'N. J. 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

— & seme fate. Co., 235 Promenade St., 
Tov 

Cincinnati Mittin Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Consolida ted Mich. T Tool Div., Blossom Road, 


N.Y. 
Machine Co., 505 Fulton 


recker Corp., 6784 W. National, 
Milwroulee 14, Wis. 


Motch & Merryweather Mchy. Co., 888 E, 70th 
St. Cleveland 3, Ohio 
H. Co., Waltham 54, Mass. 
2 i. of i 42-33 Northern 
land 1, N. 


Ve 
ine Works, Inc., pales. Wi. 


ond Mch. Tool Co., 2531 ith St., 
ane wt. 


Tool, C., Inc., 25s North 18th St., 


‘an e, 
Van hd Orange, WJ Co., 3640 Main St., 


Springfield 7, Mass. 


MILLING MACHINES, Bench, Hand 


Cincinnati Milling Machine Co., Milli Mch. 
Div., Marburg Ave., Cincinnati 9, Oh 
Clausing Div., Atlas Press Co., Kalamazoo, 


ich. 
Hardinge Bros. Inc., 1420 College Ave., El- 
mira, , 4 


MILLING MACHINES, Circular, 
tinuous 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Davis & beans rig Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 
I wae rae Machine Co., 505 Fulton Ave., 
kfor 
Nichols, W H. Co., Waltham 54, Mass 
Olivetti Corp. of comastee, 42- 4 Northern 
Bivd., Long Island City 


1, N. 
Snyder Tool Engrg. Co., 3400 E Lafayette, 
troit 7, Mi 


ich. 
ae ey ‘Mch. Tool Co., 2351 11th St., Rock- 
‘ord 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 

Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Clearing Div., of U. S. industries, Inc., 6499 W. 

65th ¥ 2 » Chicago 38, til. 
Consolida Mch. Tool Div., Blossom Road, 
eo 10 


Cop ma, 405 Lexington Ave., New York 17, 


eles Co of Michigan, Troy, Mich. 
Excell ae. | 1300" 00 Oakman Bivd., Detroit 


Giddings Lewis Machine Tool Co., Fond du 


Lac, 

Gorton Gearge, Machine Co., 1110 W. 13th 

acine, Wis. 

nemtan hk a Trecker as 6784 W. National, 
ag gO 14 

Nichols, W eg Waltham 54, Mass. 

Sundstrand. Nich. "Tol Co., asa) Tith St., 
Rockford, Ill. 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Bullard Co., Bridgeport é, Conn. 

Cincinnati Milling Machine Co., Milling Meh. 
Div., Marburg Ave., Cincinnati 9, Ohio 
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Cogine, of U.S. aries Inc., 6499 W. 
énicogo 3 I. 


Cova’ Ce y RA ., 405 Cae eaton Ave., New York 17, 


Gorton "Geo. Mch., Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Machine Teo! Div., 2009 Eastern Ave., 
Cincinnati, Ohio 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. Y. 

1 rsoll ne Machine Co., 505 Fulton Ave., 
ockford, Ill. 

Kearney & Trecker co.. 6784 W. National, 
fart agg 14 

to Waltham 54, Mass. 
ks, Inc., Niles, i. 

Sheldon Machine Co., * ee 4240-4258 N. Knox 

Ave., Chicago 41, 


MILLING MACHINES, Knee Type Rom 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, l. 

Gorton Mch. Co., 1321 Racine St., Racine, Wis. 

Kearney & Trecker Corp., 6784 ‘W. National, 
Milwaukee 14, Wis. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Knee Type Rise 
and Fall 
Cincinnati Milling Machine Co., Milling Mch. 


Div ae Ave., Cincinnati 9, Ohio 
Cosa Corp. 40 


Lexington Ave., New York 17, 


Nichols, W. H. Co., Waltham 54, Mass. 
— ae "42 Exchange Place, Jersey 
City, N 


MILLING MACHINES, Knee Type Turret 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MILLING MACHINES, Knee Type, 
Vertical 

Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port onn. 

Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling Machine Co., as Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Clausing Div., Atlas Press Co., Kalamazoo, 

Mi 


ich. 

Clearing Div., of U. S. industries, Inc., 6499 W. 
65th St., Chicago 38, ill 

Cosa Corp., 450 Lexington Ave., New York 17, 
N. Y. 


Gorton, George, Mch. Co., 11110 W. 13th St., 
Racine, Wis. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, N. Y. 

Nichols, W. H. ton Waltham 54, Mass. 

Orban Kurt hs Inc., 42 Exchange Place, Jer- 
sey City 2 J. 


MILLING MACHINES, Planer Type 


Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 

Giddings & Lewis Machine Tool Co., Fond du 

is. 
G. A., Co., Woodburn Ave. and Penn 

R.R., Evanston, Cincinnati, Ohio 

Homiiton Div., Balawin- Lima-Hamilton Corp., 
Hamilton, Oh 

Ingersoll Milling ‘Machine Co., 505 Fulton Ave., 
ockford, Ill. 

Kearney & "Trecker, Some 6784 W. National, 
Milwaukee 14, Wis 

Orban, Kurt es Inc., ” 42 Exchange Place, Jer- 


sey City, 
Sundstrand Meh. Tool Co., 2531 11th St., Rock- 
ford, Ill. 


MILLING MACHINES, Spar 


Cincinnati Milling Machine Co., Special Ma- 
chine Div., Marburg Ave., Cincinnati 9, Ohio 
Cons Corp., 405 Lexington Ave., New York 17, 


Giddings . Lewis Machine Tool Co., Fond du 


Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Onsrud Machine Work s, Inc., Niles, 

Sundetrand Mch. Tool Co., 2531 11th St. Rock- 
‘or 


MOLDING MACHINES, Plastic 
Baker Brothers Inc., 1000 Post Ave., Toledo 


Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
— :«- Shaper Co., 78 River St., Spring- 

eld, Vt. 


(Continued on page 260) 
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at Whirlpool you’ll find... 


FEDERAL-WARCO 


Federal automatic resistance welders engineered to 
give Whirlpool the production they wanted with- 
out sacrificing famous Whirlpool quality. Federal 
welders are integral parts of many of Whirlpool’s 
production lines, helping form and assemble at 
extra high speeds without breaking stride. 

Leading metal fabricators from coast to coast, 
especially those who require high production and 
unsurpassed quality, have learned they can 
depend on the performance of Federal resist- 
ance welders and Warco mechanical presses, pre- 
cision engineered by: 


THE FEDERAL MACHINE AND WELDER COMPANY 
WARREN, OHIO 





~Federal— 


WELDERS 





3 
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Yoder Tube Mills 
speed tailpipe production 
at AP Parts Corporation 


The AP Parts Corporation (Toledo, 
Ohio), world’s largest producer of 
replacement mufflers and tailpipes, 
uses 2 YODER Tube Mills to produce 
more than 300 ft. of 134”, 17%” and 2” 
tubing per minute. 


According to Mr. John Grindle, Plant 
Engineer, the two-man operated 
YODER Mills are vital to the produc- 
tion of the entire plant. “YODER Tube 
Mills earn their keep daily. They are 
easy to set up, maintain and operate 

.the welds are clean and uniform. 
We depend on them for constant 
quality, high production and mini- 
mum downtime”. 


The YODER Tube Mills at AP Parts 
exemplify the production economies 
and dependability of all YODER-built 
equipment, whether it be Pipe and 
Tube Mills, Cold Roll-Forming 
Machinery or Slitting Equipment. 


If your products require ferrous or 
non-ferrous pipe or tubing, from 14” 
to 26” diameters, there is a YODER Mill 
designed to produce it economically, 
accurately and efficiently. 


For complete information on YODER 
Pipe or Tube Mills... write for the 
fully illustrated, 88 page YODER Tube 
Mill Book... it is yours for the asking. 


THE YODER COMPANY 
5504 Walworth Avenue «+ Cleveland 1, Ohio 


PIPE AND 


(VODER ) TUBE MILLS 


ferro 





Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


MOTORS, Electric 

Brook Motor Corp., 3302 W. Peterson Ave., 
Chicago 45, Ill. 

General Electric Co., v Schenectady, 

Lincoln Electric Co., Cleveland 7, his 

Onsrud Machine Works, i=? Niles, 


Reliance Electric & Engrg. Co., 1380" Dcnin 
Rd., Cleveland fo, Ohio 


MOTORS, Hydraulic 

Barnes, John S. Corp., Rockford, III. 

~  Fagmering, ‘Div. American Brake Shoe 
Dublin Rd., Columbus 16, Ohio 


Ex-Ce Seino Corp., 1200 Oakman Bivd., Detroit 


Mic’ 
Hydraulic Prose Mfg. Div., Mt. Gilead, Ohi 
‘and Mch. Tool Co., 2531 11th St., Rock- 


\. 
Vickers Inc., Administrative & ineering Cen- 
ter, Box 302, Detroit 32, Mich? ~ 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MULTIPLE STATION MACHINES, Dial 
Type 


Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 


i 
Bornes Drill Co., 814 Chestnut St., Rock- 
ord 


ar Mch. Toa Co., 15 Wason Ave., Spring- 
ield 
Bodine’ " Corp., 317 Mt. Grove St., 


Buhr Machine Tool Co., 839 Greene St., Ann 


Arbor, 

Cuminntias Milli Machine Co., Special Ma- 
chine Div., a rg Ave., Cincinnati 9, Ohio 

Cross Co., P.O. pees. Park Grove Postal 
Sta., Detroit 5, each 

Federal Products Corp., 1144 Eddy St., 
dence | 

Greenies, f bros.” & Co., 2136 12th St., 
‘ord 

Kingsbury “Mch. Tool Corp., Keene, N. 

Lamb, Joseph Co., 5663 E. Nine hails Rd., 
Detrott 34, Mich 

S. 7th N. St., 


National Automatic Tool Co., 

Richmond, Ind. 
me Corp., 3400 E. Lafayette Ave., Detroit 
ukaomen Mch, Tool Co., 2531 - 1l)th St., 


Rockford, Ill. 
Verson Allsteel Press Co., 9309 S. Kenwood 


Ave., Chicago 19, 


MULTIPLE-STATION MACHINES, 
Transfer Type 

Baker Soothers Inc., 
10, Ohi 

Barnes Drill Co., 


Bridgeport 


Provi- 


Rock- 


1000 Post Ave., Toledo 
814 Chestnut St., Rockford, 


—_ qh Tool Co., 15 Wason Ave., Spring- 

leld 

Buby ‘Mch. To Tool Co., 839 Green St., Ann Arbor, 

Bullard Co., ettenpert 6, Conn. 

Cincinnati Milli Machine Co., Special Ma- 
chine Div., Men rg {Avene Cincinnati 9, Ohio 

Comme, Div , Inc., 6499 W. 
65th St., “Chicag Sa, it. 

Cross Co., P. Ox 3835, Park Grove Postal 
Sta., Detrolt Ps, Mich. 

Davis & Thompson Lo. 4460 N. 124th St., 
Milwaukee 1 

= tate Corp.,. 1200 Oakman Bivd., Detroit 

Greenies Bros. & Co., 2136 - 12th St., Rock- 
or 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Kearney & Touter eae 6784 W. National, 
Milwaukee 14, Wis 

Lamb, F. Joseph Co., ” 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Le Maire Machine Tool Co., 2657 S. Telegraph 

. Dearborn, Mich. 

Moline Too! Co., {02-20th St., Moline, Ill. 

National Automatic Tool Co., S. 7th N. Sts., 
Richmond, Ind. ? 


ge Co., 1 New Bond St., Worcester 6, 


Snyder Co Corp., 3400 E. Lafayette Ave., Detroit 
Sundetrand Mch., Tool Co., 2531 11th St., Rock- 
‘or 


Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 


NIBBLERS, Portable Pneumatic 
Buckeye Tools Corp., Dayton, Ohio 


NIBBLING MACHINES 
Wales-Strippit, Inc., Akron, N. Y. 


NUMERICAL CONTROL SYSTEMS—See 
Electronic Control Systems 
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NUT SETTERS—See Screwdrivers, etc. 


NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco Manns Corp, Wayne Junction, Phila- 
delphia 44, Pa. 


OILERS AND Pacers ring 


Madison-Ki , Madison, Wis. 


Wicaco Mac’ ing orp, Wayne Junction, Phiia- 
delphia 44, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
Cities Service Oil Co., 70 Pine St., New York 


Sheli Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 - 5th Ave., New 


York, N. 
Standard Gil ‘Co. (indiana), 910 S. Michigan 
., Chicago 80, 


OPTICAL FLATS 
Crane Pease Co., 6400 Oakton St., 
‘ove a > 
, Des Visine, LA 
em Georae, Ce Inc., 200 Lafayette St., 


Van Keuren Co., 
2, Mass. 


Morton 


Te Waltham St., Watertown 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 


ome eomre Co., 6400 Oakton St., 
Grove, Ill. 


Morton 


PAINTING EQUIPMENT, Spray—See 
Spraying Equipment, Metal 


PARALLELS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., De Plaines, til. 
Giddings & Lewis Machine Tool Co., Fond du 


Wis. 
Walker, °. 3 Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 
S K F Industries, Inc., Philadelphia, Penna. 


PIPE, Steel, Stainless, etc. 


Allegheny Ludlum Stee! Cor; ag ih, Pa. 
Bethlehem Stee! Co. — iehem, P A 4 . 
oc - 


Jonaph T. &, Son, ‘es 


United st. C Steel Cen National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


Ryerson, 


PIPE AND TUBING MILLS, Electric-weld 
vo Co., 5504 Walworth Ave., Cleveiand 2, 
° 


PIPE AND TUBING, Brass and Copper 
Aapertgen Brass Co., 25 Broadway, New York, 


Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 


Revere Copper. & Srges Inc., 230 Park Ave., 
New York 17, N. 


PIPE THREADING AND CUTTING 
MACHINES 

Davis & Thompson co., 
Milwaukee 1 

Landis Machine Co., Ine. ‘aynesboro, Pa. 

Sheffield Corp., Box 893, Denon 1, Ohio 


4460 N. 124th St., 


PLANER JACKS—See Set-up Equipment 
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MACHINE TOOLS—What They Are and 
How They Work 

An introduction to the fundamentals of 
mass production. Covers each machine 
tool, how and where it functions, and the 
skills and organization that make modern 
mass production possible. A basic, thor- 
ough text. 488 pages, 363 illustrations. 


MACHINE TOOLS AT WORK 

2nd Edition 

Applications of standard and special ma- 
chine tools, with data on speed, feed, pro- 
duction, etc. Covers turning, thread mill- 
ing, thread grinding, drilling, tapping, bor- 
ing, punching, riveting, planing, shaping, 
broaching, honing, superfinishing and much 
more. 584 pages, 434 illustrations. $6.50. 


HELICAL SPRING TABLES 

Index of over 6800 sizes and types to help 
you select ready-designed compression and 
tension springs with minimum calculation. 
165 pages. $5.00. 


DIE DESIGN AND DIEMAKING 
ieeclaas aed descri f f 
Drawings iptions of a variety o 
dies. Data to help you avoid mistakes and 
delays. A standard reference work used by 
some 40,000 diemakers, designers and tool 
engineers. 1083 pages, 661 illustrations. 
$10.00. 


DIMENSIONS AND TOLERANCES FOR 
MASS PRODUCTION 
Analysis of dimensioning with tolerances 
for mass production, effect on tool design, 
e design, production and inspection. 
uggests improved methods and practices 
to solve problems. 164 pages, 179 illustra- 
tions. $8.00. 


ENGINEERING ENCYCLOPEDIA 

Condensed practical information on 4500 
subjects, definitions of numerous terms 
used in engineering and manufacturing 
practice. The results of costly and im- 
portant tests and experiments. 1431 pages, 
ane . Now in ONE volume, 


ELECTRICAL TESTING AND 
TROUBLESHOOTING 

Tested procedures for electrical trouble- 
shooting are explained clearly. It shows 
how to locate and correct faults in circuits 
of all kinds. Tests are performed safely, 
with equipment isolated from power line. 
A knowledge of arithmetic is sufficient for 
understanding and using procedures. 200 
pages, 100 illustrations. $5.00. 


INSPECTION AND GAGING 

2nd Edition 

The specific functions of manual and 
automatic devices and gages and the 
specialized techniques of using them. 
Methods and duties of the different types 
ot a 522 pages, 345 illustrations. 


GEAR RATIOS FOR 4- 6- AND 
8-GEAR COMBINATIONS 

Simple method for determining sets of 4-, 
6- and 8-change gears to meet precision 
gear ratio requirements. Features tables of 
pairs of consecutive factorable numbers 
from 1000 to 40,000, their ratios and re- 
ciprocal ratios, to use in making 4-, 6- and 
8-gear combinations. 95 pages. $5.00. 


Encyclopedia of mechanical movements 
unparalleled in scope and usefulness. Each 
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BOOKS 
For the Reliable 


Facts you Need 
On the Job 


volume is an independent treatise on 
subject of mechanisms. Di 
each mechanism consists of how it 

ates, and the features which make it of 
special interest. Hundreds of illustrations. 
Single $6.50. Set, 


MANUAL OF GEAR DESIGN 
Three Volumes 

Volume I consists of mathematical tables 
applicable to gear design. Volume II con- 
tains emtins and tables needed in solving 
spur internal designing s. 
— Il contains formulas, and 
tables used in designing helical gears for 
parallel shaft drives an “spiral” for 
non-parallel, non-intersectin . Com- 
plete Set, $12.50. Single Volume, $5.00. 


MATHEMATICS AT WORK 

The fundamentals of arithmetic, algebra, 
geometry, trigonometry and lo; y 
Illustrated mechanical problems with step- 
by-step — and solutions. Standard 
mathematical tables for all types of prob- 
—_. ces 728 pages, 196 illustrations. 


14,000 GEAR RATIOS 

Divided into 4 sections: Common Frac- 
tional Ratios and Decimal Equivalents. 
Decimal Ratios, Logs and Equivalent Pairs 
of Gears. Total Number of Teeth with 
Equivalent Gear Pairs and Ratios. Num- 
ber and Equivalent Gear Factors. 400 
pages. $8.00. 


GEAR DESIGN SIMPLIFIED 
110 gear-problem charts and worked-out 


Pete eee eee ew eee eee ees were ee ee 
é 
L) 


The Industrial Press, 93 Worth St., 


examples of 
are applied in 


mensions, angles, or 
pages, 201 drawings. $4.50. 


DIE-CASTING—2nd Edition —_— i 
Illustrates and describes latest die-casting 
machines. Properties and applications of 
die-casting alloy compositions. 310 pages, 
196 illustrations. $5.00. 


1124 pages of questions and answers on 
shop problems and solutions and blue- 
oy pm ee a sosian-enal 

for i engineers 
po want the fundamentals of machine 
shop ice. Single Volume, $5.50. Com- 
plete $9.00. 


HYDRAULIC AND PNEUMATIC 

Information on fuid-power circuits, types 
tion on 7 

Seftl'te donigners, buyers, inst 

to 


operators of hydrauli 
equipment. 
equipment to 


DESIGN OF INDUSTRIAL 

EXHAUST SYSTEMS 3rd edition 
Shows how to design, build or buy an ex- 
haust or air cleaning system. Example of 
how to design a system demonstrates the 
use of data and design principles. Shows 
drawings and detailed cations for 
hoods that serve a wide variety of indus- 
trial situations. 256 pages, 137 illustra- 
tions. $6.00. 


ENGINEERED WORK 
MEASUREMENT 


Comprehensive treatise on 


f - an 
tables and official MTM working data card 


are included. 630 pages, 120 illustrations. 
$12.00. 


York 13, N.Y. 


' Please send me the following book(s). [] Payment enclosed; send book(s) postpaid. 


| CO Bill me. [) Bill company. 


' on and as charges are added on billed orders. 
: must accompan, by remittance in full including 50¢ 


Foreign orders—except Canada— 
per book postage and handling.) 
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PLANERS, Double Housing and 
Openside 

Berthiez, Charlies, 5 Rue Montalivet, Paris, 
France 

Soneeticetes Mch. Tool Div., Rochester, N. Y. 

Giddings & - Lewis Machine Tool Co., Fond du 


Gray, G. A. Co., 3611 Woodburn Ave., Cincin- 
nati, Ohio 

Hamilton Div. 
Hamilton, Ohio 

Lapointe Machine Tool Co., Hudson, Mass. 

° mph wy § +“ Inc., 42 Exchange Place, Jer- 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 


PLASTICS AND PLASTIC PRODUCTS 

cone Kodak Co,, 343 State St., Rochester 4, 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 


U. i Steel Corp., ‘Not’! Tube Div., Pittsburgh, 
a. 


PRESS BRAKES—See Brokes, Press 
and Bending 


Baidwin-Lima-Hamilton Corp., 


PRESS FEEDERS, Automatic 


one, E. W. Co., 1375 Raff Rd., S. W., Canton, 

io 

Federal A> Co., 511 oo? St., Elkhart, Ind. 

U. S. Tool Co., 255 N. 18th St., Ampere, East 
Orange, N. 5. 


PRESSES, Arbor 
Birdsboro aoe Foundry & Machine Co., Birds- 


ro, 

du Mont Cup. Greenfield, Mass. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave. .. Cincinnati 29, Ohio 

Famco Machine Co., Kenosha, Wis. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ii 

Logansport Machine Co., Inc., Logansport, Ind. 
hreadwell Tap & Die Corp., 16 Arch St., 
Greenfield, Mass. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Assembling 


Allen, Alva Industries, Clinton, Mo 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 
10 





YOU CAN COUNT 


ON EVEN GREATER 
PRODUCTIVITY 


from your new machine 


when it comes with a 


MAGNA-LOCK macnetic CHUCK 


ELECTRICAL AND 
PERMANENT TYPES 


* Noted For Their Extra Holding Power 
¢ Exclusive Fine-Laminated or New Fine-Grid Types 


e Sizes From 5” 


x 10” To Meet Every Need 


e Rectangular and Swiveling 
— Rotary Models Also Available 


OLY 1am dale) deed lale| 


is a ‘natural’ for a fine machine tool. 


new machine, 


saleleallal-mm oltlitel-1a 3 


too - a Magna-Lock chuck 


When you order your 


specify it equipped with a Magna-Lock chuck — 


leading machine tool builders recommend and furnish Magna-Lock. 


Want details? Write today, Dept. MH59. 


MAGNA-LOCK CORPORATION 


BIG RAPIDS, MICHIGAN, U.S.A 


Telephone 815 


Electrical and permanent magnet chucks, sine chucks, 


parallels, V-blocks, 


top plates, Magna-Vise 
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Denton Engineering Div., Agariaan, Brake. anne 
4 Dublin Rd., Columbus 
exer’ he Div., American Fy y ne 
1150 Tennessee Ave., re 29 on 3 
Erie Foundry Co., 1253 W. St., Erie, 


enna. 
Federal Press Co., 511 Division St., Elkhart, 


Ind. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

Northern Hydraulics & Mach. Corp., Melrose 
ar 


PRESSES, Blanking, Stamping 
Allen, Alva Industries, Clinton, Mo. 
Birdsboro, ane Foundry & Machine Co., Birds- 


boro 
Bliss, E. w. Co., 1375 Raff Rd., S.W., Canton 
fe) 


hio 
Chambersburg Engineering Co., Chambersburg, 


cue Div., of U. S. ingen, Inc., 6499 W. 
65th St., Chica 38, 
Cleveland Crane Engineering Co., Wickliffe, 


Ohio 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, 

Denison Engineerin my y Raabe Brake Shoe 
Co., 152 Dublin , Columbus 16, Ohio 

Federal Machine and Welder Co., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, 
ind 


Hydraulic Press we. © Mount Gilead, Ohio 
L& id Press Corp., 1631 Sterling Ave., Elkhart, 


Lodge & nc Co., 3055 Colerain Ave., Cin- 
cinnati 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, 

U. S. Tool Co., sing. M55 “N. 8th St., Ampere, 
East Orange, N. J. 

wae Allstec! Press Co., 9309 S. Kenwood 

, Chicago 19, 
waterbury Farrel Foundry & Mach.. Co., Water- 
on 


n. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Briquetting 
Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Denison En ineering Div., American Brake Shoe 
Co., 1152 Dublin Rd., ‘Columbus 16, Ohio 
Elmes. Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
H+ hg Press Mfg., éo., may Gilead, Ohio 

iilson, K. R., Inc., Arcade, 


PRESSES, Closed-Die Forging 


Ajax Manufacturing Co., 1441 Chardon Rd., 
Cleveland 17, io 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss,. E. W. Co., 1375 Raff Rd., $.W., Canton, 
Chambersburg Engineering Co., Chambersburg 


Clearing, , of U. S. patton, Inc., 6499 W. 
Chicago 38, 

aaa End. Div., X48 Stee! Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th 5t., Erie, 
Penna. 

Hydraulic Press Mfg. Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Coining, Embossing 
=o age Foundry & Machine Co., Birds- 


Bliss, Y. 'W. Co., 1375 Raff Rd., S. W., Canton 
Chambersburg Engineering Co., Chambersburg, 


Clearing Div., of U. S. eevien, Inc., 6499 W. 
65th St., Chicago 38, 

Cleveland ‘Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties Inc., 2100 South 
es tag Chicago 50, Ill. 

Denison Engineering, Div. American Brake Shoe 
Dublin Rd., Columbus 16, Ohio 
Div., American Steel Foundries, 

ennessee Ave., Cincinnati 29, Ohio 

Federal Machine and Welder Co., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Minster Machine Co. Minster, Ohio 

Niagara jMoshine & & foo 1 Wks., 637 Northland 

Oo 
Verson’ Allsteel Press “Co., 9309 S. Kenwood 
ve.. Chicago 19,. lil. 

Waterbu Forel Foundry & Mach. Co., Water- 

bury, Conn. 
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Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Die Sinking (Hobbing) 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Bliss, e W., Co., 1375 Raff Rd., $.W., Canton, 


Chambersburg Engineering Co., Chambersburg 


Clearing, ma of U. S. nsstton, Inc., 6499 W. 

Chicago 38 38, 

A... eng Div., Am Steel Foundries, 

0 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

bury, ‘Conn. Farrel Foundry & Mach. Co., Water- 
bury, 7 


Wilson, K. R | Inc., Arcade, N. Y. 


PRESSES, Die Tryout 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


Ohio 
of U. S. iy -haa Inc., 6499 W. 
‘Chico Hl, 


Coane. oe 

nw ‘Punch te Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Elmes Eng. ‘Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Federal Machine and Weider Co., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, 


nd. 
Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 


Hydraulic Press Mf Mount Gilead, Ohio 


L af Press Corp., exe Sterling Ave., Elkhart, 


Minster Machine Co., Minster, Ohio 
Niagara Machine & Tool | Wks., 637 Northland 


Ave., Buffalo 11, N. Y. 
9309 S. Kenwood 


Verson Allsteel Press Co., 
Ave., Chicago 19, 
Wilson, K. R., Inc., \scgede: Mm. ¥, 


PRESSES, Drawing 


Allen, Alva Industries, Clinton, Mo. 
Birdsboro, a Foundry & Machine Co., Birds- 


Bike, %. wy. Co., 1375 Raff Rd., S.W., Canton, 
ihio 


Clearing, pw, f U.S. gr aha, Inc., 6499 W. 
65th Chicago 38, 

Cleveland “Crane 4. 8 Co., Wickliffe, 

io 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ili. 

nie: age engreerse, Div. American Brake Shoe 

1152 Dublin Rd., Columbus 16, Ohio 

Ene’ Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Federal Machine and Welder Co., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

L & ; Press Corp., 1631 Sterling Ave., Elkhart, 
Ind. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 

Wilson, K. R., 1! 


9309 S. Kenwood 


nc., Arcade, N. Y. 


PRESSES, Extrusion 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 
Bliss, é W. Co., 1375 Raff Rd., S.W., Canton, 


Clearing, ~~ of U.S. ee a Inc., 6499 W. 
65th Chicago 38, 

Danly Miscatre SF aohion Inc., 2100 South 
Laramie, Chicago 38, 

Elmes Eng. Div., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine and Welder Co., Warren, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Verson Allsteel Press Co., 9309 S. Kenwood 

Ave., Chicago 19, Ill 
Wilson, K, R., Inc., Arcade, N. Y. 


PRESSES, Foot 


Famco Machine Co., Kenosha, Wis 

Hydraulic Press Mf 9. Co., Mount “Gilead, Ohio 

Niagara Machine & Ue ‘Wks., 637 Northland 
Ave., Buffalo 11, N. 

Producto Machine ‘Co., ‘jas Housatonic Ave., 
Bridgeport 1, Con 

Verson Allstee! Press Ste 9309 S. Kenwood 
Ave., Chicago 19, 

Waterbur Aa Farrel hobeeiy & Mach. Co., Water- 
bury, Con 

Wilson, K. R. Inc., Arcade, N. Y. 
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PRESSES, Horning 


» Ohi E. W. Co., 1375 Raff Rd., S.W., Canton, 

bar hays on of U. . snductrian, Inc., 6499 W. 
“thi Lay iM. 

Cleveland” ’P Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Elmes Eng. Div., ‘American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Federal Machine and Welder Co., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount t Gilead, Ohio 

Minster Machine ce Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


PRESSES, Notching 

Allen Alva lnduptrine, Clinton, Mo. 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

Federal Machine and Welder Co., Warren, Ohio 


Minster Machine Co., Minster, Ohio 
Niagara Machine & Toot, Wks., 637 Northland 


Ave., Buffalo 11, N. 

Verson’ Alistee! Press co, 9 9309 S. Kenwood 
Ave., Chicago 19, 

Wales-Strippit, jinc., Akron, hon bf 

Wilson, K. R., Inc., Arcade, 


PRESSES, Punching, Piercing 

Allen, Alva hogar Clinton, Mo. 

Beatty Machine & Mfg. Co., Hammond, 

ee =~ oo bays reuay & Machine Co., Birds- 


boro 
Bliss,. é w. Co., 1375 Raff Rd., S.W., Canton, 


Clearing | OW, of U. S. ego, Inc., 6499 W. 
65th toy 8, 
Cleveland ‘Crane & Engineering Co., Wickliffe, 


Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 


(Continued on page 264) 





HIGH LIFT... 
HEAVY LIFT... 
OR BOTH! 


HAMILTON TOOL 
USE IT 
WITH CONFIDENCE 





PORTELVAPOR* 


ENGINEERED POSITIONING EQUIPMENT 


& Portaste or STATIONARY 
ot) manual or power operation 


© any KIND or DEGREE of MOVEMENT 


tr) manual or completely automatic controls 


* Portelvator's mechanical power 
transmission design locks the top- 
plate by gravity in any attained 
position. Application of this 
transmission to multiple elevating 
screws provides unequalled safety. 


Write for 
FREE LITERATURE BATCH No. P-801 


‘THE HAMILTON TOOL COMPANY 
834 SOUTH NINTH STREET - HAMILTON « OHIO 
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Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Famco Machine Co., Kenosha, Wis. 
Federal Machine and Welder Co., Warren, Ohio 
Federal Press Co., 511 Division St., Elkhart, 


Hannifin Cy, Div. Parker-Hannifin Corp., Des 

L 4 Press Corp., 1631 Sterling Ave., Elkhart, 

Minster Machine Co. Minater. Ohio 

Niagora Machine & - Wks., 637 Northland 
Ave., Buffalo 11, ¥. 

— Alistee! A ly Co., 9309 S. Kenwood 


wo Stecage 1 
Walee sir it, Ine, Akron, N. 
ae Foundry & kad Co., Water- 


Wilson, K. R. Inc., Arcade, N. Y. 





PRESSES, Quenching 
bas Wks., 1000 University Ave., Rochester 


N. 
Hycroutie’ Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Rubber-Forming 
Birdsboro Steel Foundry & Machine Co., Birds- 


‘o, Pa. 
Bliss, E W. Co., 1375 Raff Rd., $.W., Canton, 
Chambersburg Engineering Co., Chambersburg, 


Cincinnati Milling Machire Co., Meta-Dynamics 
aye 9, Ohio (Hydroform) 
Clearing Div. ries, Inc., 6499 W. 

65th St., Chicago 38, Hil. 
Elmes Eng. Div., American Steel oemistes, 

1150 Tennessee. A engines 29, Ohi 
Erie Foundry Co., 1243 W. 12th St. Erie, 


Hannifin Ce Ce, Div. Parker-Hannifin Corp., Des 

jaines, Ill. 

Hydraulic Eien Mfg Co. t Gilead, Ohio 
Mac! & Tool ‘When 637 Northland 


N. Y. 
9303 S. Kenwood 


Verson’ Alisteel Press Co., 
Ave., Chicago | 
Wilson, K. R., Ag ‘Arcade, N. Y. 


PRESSES, Trimming 
— Alva Industries, Clinton, Mo. 


tty Machine & Mfg. Co., Hammond, ind 
—— Steel Foundry & Machine Co., Birds- 


Pa. 
Biss, é W. Co., 1375 Raff Rd., $.W., Canton, 


B-T ee Co., Holland, Mich. 
at ~qugnmaaie Engineering Co., Chamibersburg, 


Coane. on Y: of U. S. jrgaiien, Inc., 6499 W. 


hicago 38, 
P| ‘Punch r” Wks., Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 


Danly Machine Specialties, inc., 2100 South 
Laramie, Chic 


Denison cenvinesr rin biv., American Brake 
mae C 1152 iblin Rd., Columbus 16, 


Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
ag Foundry Co., 1253 W. 12th St., Erie, 


Federal } Machine and Welder Co., Warren, Ohio 
Federal Press Co., 511 Division St., Elkhart, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, 


Hydraulic Press mfg. Co., Mount Gilead, Ohio 
L os Press Corp., 1631 Sterling Ave., Elkhart 


Minster Machine Co., Minster, Ohio 
lagara Machine & Tool | Wks., 637 Northland 
Ave., Buffalo 11, 


N. 
Verson’ Allstee! Prost Co, 9309 S. Kenwood 


Ave., se 
Wilson, K ag te Arcade, N. Y. 


PROFILING MACHINES—See 


Milling 
Machines, Die Sinking, etc. 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, Iii. 


PUMPS, Coolent and Lubricant 


Semen, John S., RR Rockford, Ill. 
Brown & Sharpe M 4, * Providence, R 
wok ae ce res. pibu 

| o-, i r 

hine Co., "Bio Ger Center Ave., 


inery Co., 
Cincinnati 2, Ohio 
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1809 Reading Rd., 


PUMPS, Hydraulic 
Barnes John S., Com. yw 
Sharpe 


ey ovine 
iv. ae taees Brake has 
74 Ohi 


Brown & 


iv. Stee i 
1150 Tennessee A’ Cincinnati 29, Ohio 
Hydraulic Press Mfg. “Bl. ay Mount Gilead, Ohio 
Sundstrand : ee col Co., 2531 11 th. St., 
Vi vey Acie istrative & ing C 
ic! ne., nistrative ing Cen- 
ter, Box 302, Detroit 32, Mich 


Wilson, K. R., Inc., » 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, Jobbers 


Taper, Shell, Adjustable, etc. 
Barber-Colman Co., 1300 Rock St., Rockford, 


Chicago-Latrobe, 411 W. Ontario St., Chicago 
Cleveland Twist Prin Co., 1242 49th St., 
Cleve’ 


Cogsdill Twist Drill Co., Greenfield, Mas. 
gous, it +o Pigines ii. 


Corp, Seentiats, 0h 
Jor Corp, Brace A ~y Kddietown, Conn 





REELS, Stock 
Nestonst eee Co., 170 E. 131st St., Cleveland 


U. %6. Tool Co., Inc., 255 North 18th St., Am- 
pere, E. Orange, N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


RETAINING RINGS 


Waldes Kei TN Inc., 47-16 Austel Pl., Long 
Island City 1,'N. Y. 


RIVETERS, Portable 
Chicago Poswuseme Tool Co., 6 E. 44th St., 


New York, 7; 
a Co, Div. Parker-Hannifin Corp., Des 
ines, 


RIVETERS, Stationary 


Brown & Shai Mfg. Co., 35 Promenade St., 
Prov o a te 


Chicago, Preumatic Tool Co., 6 E. 44th St., 
Hannifin Co, Div. Parker-Hannifin Corp., Des 


Plaines, 
Tompkins-Johnson Co., Jackson, Mich. 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 

one Products, Inc., 26 Rector St., New York, 
one ‘Georo9, Co., wen, 200 Lafayette St., 
Shell Oil Co,, Ei W. New York, N. Y. 
Stuart, 


D. A. Oil Ser Ott "2727 S. Troy St., 
Chicago 43, i. 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular 
Friction 


Armstrong-Blum Mfg. C. 5700 W. Blooming 
dale Ave., Chicago, ni 


Capewell Mfg. Co., 60 Governor St., Hartford, 


Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, R. |. 

DoALL Co., Des Plaines, Ill. 

Motch & rrywea Mchy. Co., 888 E. 70th 

St., Cleveland 3, Ohio 


SAW BLADE SHARPENERS 
com's Corp., 405 Lexington Ave., New York 17, 


Match & Casnrgnaties Mchy. Co., 888 E. 70th 
Cleveland 3, Ohio 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 
or ~~ ag Mfg. Co., 5700 W. Blooming- 


Famco Machine Co., Kenosha, Wis. 


SAWING MACHINES, Circular Blade 

Consolidated Mch. baa Div., Blossom Road, 
Rochester 10, N. 

Motch & ~ RA BRL lg Co., 888 E. 70th 
St., Cleveland 3, Ohio 
Ty-Sa-Man Machine Co., , 1093 White Ave., 
Knoxville, Tenn. 


SAWING MACHINES, Power Hack 


Armstrong-Blum Mfg. . 5700 W. Blooming- 
dale Ave., Chicago, 
Chicago Pneumatic te fool Co., 6 E. 44th St., 
New York 17, N. 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 

Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
Conn. 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York N. Y. 

Consolidated Mch. Tool Div., Blossom Road 
Roc re 


Co., 0. Box "3835, Park Grove Postal 
Sta., Cetrolt 5, we 
Scully-Jones & Co. ., 1906 Rockwell St., Chicago 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7, N. Y. 


’ 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Multiple-Spindle 
Automatic 
at - ed Bros. & Co., 2136 12th St., Rockford, 


National Acme Co., 170 E. 31st St., Cleve- 
land, Ohio 

New Britain Mch. Co., tered Britain-Gridley 
Mch. Div., New Britain, Con 

Scherr George ©. homes 200° Lofayette St., 
New York 12, 

Warner & ak, “cs. 6701 Carnegie Ave., 
Cleveland 3, Ohi 


SCREW MACHINES, Single-Spindle 
Automatic 

Brown & snes Mfg Co., Providence, R 

Cosa ala 4 5 Lexington Ave., New York 17, 


Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, 

Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

National ‘Acme Co., 170 E. 131st St., Cleve- 
land io oz ‘ 
New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

SCREW PLATES 


Greenfield Li & Die Greenfield, Mass. 
Threadwell Tap & Die a pg Arch St., Green- 
field, Mass. 
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e, 
Geta petter shear edg 


reduced curling, !on 


with ferson 


ARS 


DESIGN DETAILS 


Better shearing, more economically—that’s what you get with 
VERSON HYDRAULIC SHEARS 


Verson Hydraulic Shears. These rugged units make full use of the 
© Automatically maintained shear advantages of hydraulic power such as reduced shock, constant 
oa rom “reg aacadadlns iam tonnage and stroke and rake adjustment, plus the advantages of 


¢ Convenient blade clearance adjust- Verson design. Just check the design features listed at the left. 
ment by means of front cranks 


oRelet eaneinl. ‘int ceaene Here is your answer to better shear edges on all stock thicknesses 
back gauges up to the machine’s capacity. 
®@ Front gauge and squaring arm 


© Ball transfers in bed for easy stock Verson offers a complete line of hydraulic shears ranging in 
movement 


. , R24" 2 , 14" - 
6 Capdibieteaiie didi: tilitibeien capacity from 8’ of 34” mild steel to 12’ of 114” mild steel. Full 


- Adjustable stroke control details are given in Bulletin No. VHS-59. Write for a copy, today. 
® Shear blades easily acc ible from 
rear for easy replacement 





Originators and pioneers of allsteel stamping press construction 


VERSON ALLSTEEL PRESS CO. 


; : : 
9309 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MANUFACTURERS OF MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 
TRANSMAT PRESSES ¢ IMPACT MACHINING PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES ¢ HYDRAULIC SHEARS 
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SCREWS, Cap, Set, Self-ta ing, etc.— 
See Bolts, Nuts and Seams 


SEALS AND RETAINERS—Oil or Grease 


Crane Packing Co., 6400 Oakton St., Morton 
srove, Iii, 


SEPARATORS, Magnetic 
Somes Drill Co., 814 Chestnut St., 


Sundstrand Mch. Tool Co. 
~~~ gill pellet lla 


Rockford, 
lith St., 


SET-UP EQUIPMENT 
Armstr Bros. Vs eae 5213 W. Armstrong 


Ave., Chicago 
Lufkin’ ‘Rule Cc 
Will S's, Soiree Mich. 


Co., 400 Vuican St., Buffalo 


SHAFTS 
Thomson Industries, Inc., Manhasset, L. |. N. Y. 


SHAPERS, Crank and Hydraulic 

Cincinnati Shaper Co., P. O. Box 111, Cincin- 
nati 11, Ohio 

Cosa 60) COB, 405 Lexington Ave., New York 17, 


Newel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 
Orban ans, ¥ Coun 42 Exchange Place, Jer- 


Rock: Stiord Meh. t Too! Co,, 2500 Kishwaukee St., 


Rockford, Ill. 
Sheldon Mch. ©., Inc., 4240-4258 N. Knox 
Ave., Chicago 4i, iH. 


SHAPERS, Vertical and Slotters 


Bridgeport oy sy sts 500 Lindley St., 
Bridgeport 6 

Consolidated Meh "Tool Div., Blossom Road 
Rochester 10. N. Y. 

Lapointe Machine Tool Co., Hudson, Mass. 

Ores n, Kurt ~~ 42 Exchange Place, Jersey 


2, N. 
mR Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 





SHUTTLE-TYPE 
MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


- ++ Miils, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts..Although this machine has been 
adapted to milling, centering, drilling and 
tapping of valve parts, its basic design 
lends itself to other operations through 


S 


quoi. 


< 
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the addition of various types of heads as 
well as multiple spindle drill heads. Ma- 
chine incorporates hydraulic controls for 
table feed and index, two milling heads, 
two hydraulic power heads, each with 
center drill and tap drill spindle, and two 
mechanical screw feed tapping heads to 
accommodate 16, 20 and 24 pitch threads. 
Capacities range from 3%” to 444” diameter, 
5” to 23” long. Parts are inner valves for 
liquid level controls of tough #316 stain- 
less steel. 

If you need high production of one part or 
moderate production of many parts with a 
minimum capital outlay, it will pay you to 
callin a D & T production engineer. There 
is no obligation for this service. 


FREE DATA 


Write for Bulletin 1002. 


Davis and Thompson Go. 
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SHEARS, Alligotor 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
io 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind. 


SHEARS, Rotary 
Cosa Corp., 405 Lexington Ave., New York 17, 


N. Y. 
Niagara Mch. & — Works, 683 Northland 
Ave., Buffalo, N. Y 


SHEARS, Squaring 

Birdsboro Steel Fdy. & oa Co., Birdsboro, Pa. 

see Y oe Co., P. O. Box 111, Cincin- 
nati 

Cosa Corp., 408 Lexington Ave., New York 17, 
N. 


Famco achine Co., Kenosha, Wis 

Lodge oP Co., 3055 Colerain Ave., Cin- 
cinnati 2 

Niagara Mch. &  * Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLITTING MACHINES, Rotary 

Bliss Co., <, W., Canton, Ohio 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo 11, N. 

Waterbu i Raney & Mach. Co., Water- 


bury, 
Yoder Co., "3504 Walworth Ave., 


Cleveland 2, 
Ohio 


SLOTTERS—See Shapers, 
Slotters 


Vertical and 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 

Allen-Bradley Co., 1331 S. Ist St., 
4, Wis. 

Barnes, John S. Corp., Rockford, Ill. 

General Electric Co., Schenect togy, N. Y. 

National Acme Co., 170 E. 13ist St., Cleve- 
land 3, Ohio 

Vickers Inc., Administrative & Engineering Cen. 
ter, Box 302 Detroit 32, Mich. 


Milwaukee 


SPECIAL MACHINERY AND TOOLS 


Barnes Drill Co., 814 Chestnut, Rockford, Ill, 
Barnes, & John Co., 201 S. Water St., 


Rockford, Ill. 

Baush Machine a Co., 156 Wason Ave., 
Springfield 7, 

Bethlehem Steel ~_ a S Bethlehem, Pa 

—, — Foundry & Machine Co., Birds- 
boro 

Bignchard™ Mch. Co., 64 State St., Cambridge 

gt E. W. Co., 1375 Raff Rd., S. W., Canton, 

~~? Mch. Tool Co., 239 Green St., Ann Arbor 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Chambersburg oe org. Co., Chambersburg, Pa. 

Columbus Die-Too Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Cross Co., 3250 noneves, troit 7, Mich, 

Erie Foundry ven oa» 

Espen-Lucas Works, Front St. and Girard 
Ave., Bhilcdeiphie 

Ex-Ceilo “0 Cor, 1560 Gokman Bivd., Detroit 

Federal Machine & Welder Co., Overland Ave., 
Warren, 

as = Gear freser Co., 78 River St., Spring- 
ie Vt. 
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Gorton, Gre, Mch. Co., 1110 W. 13th St., 
Racine, W d 

Greenlee » sm Co., 12th and Columbio 
Aves., Rockford, i. 

Hannifin Div. Parker-Hannifin Corp., Des 
Plaines, | 

Hi oa Zs. 1201 W. 65th St., Cleveland 2, 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford, Ill. 

Kingsbury Mch. Tool Corp. Keen, N. H. 

Lamb, F. Joseph Co., 5 663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Le Maire Machine Tool Co., 2657 S. Telegraph 

Dearborn, Mich. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Moline Tool Co., 102 20th St., Moline, Ill. 

Motch & Merryweather Machy. Co., 888 E. 
70th St., Cleveland 3, Ohio. 

National Acme Co., 170 E. 13!st St., 
land, Ohio 

National Automatic Tool Co., In 
N Sts., Richmond, 

Nationa! Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

National Twist Drill & Tool Co., Rochester, 


Mich, 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

New Jersey Geor & Mfg. Co., 1470 Chestnut 
Ave., Hillside 

Niagara Mch. & Tool Works, 683 Northland 

Ave.. Gutteto, NY. 
Root, B. 


Cleve- 


c., S. 7th and 


M., Co., York, Pa. 
Sheffield Corp., Box 693 Dayton 1 
Standard Electrical Tool Co., 
10. 
Tool Co., 2531 11th St., 
Rockford, Ill. 
Ave., Chicago, Ill. 


Snyder Tool & Engrg. Co., 3400 E. > 
Detroit 7, Mich. 
2488-90 River 
Rd., Cincinnati, Ohio 
Sundstrand Mch. & 
Universal Engrg. Co., Frankenmuth 2, Mich. 
Verson Alistee! Press Co., 93rd St., & S. Ken- 
Wicaco Machine Corp., Wayne Junction, Philo 
phia, Pa. 


SPEED REDUCERS 

Barnes, John S. Corp., Rockford, lil. 

Boston Gear Works, 320 Main St., North 
Quincy 71, Mass. 

General Electric Co., Schenectady, N. Y. 

ier > t Scott Co., 5114 Hamilton, Cleve- 

> io. 

Reliance Electric & 


Engrg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, 


SPINDLES, Machine 


ee 1200 Oakman Bivd., Detroit 
National © anes gp ign Co., S. 7th and N 


Sts., Richmond 
Standard Electrical Tool Co., 2488-90 River 
Road, Cincinnati, Ohio 


SPRAYING EQUIPMENT, Metal 
Metallizing Eng. Co., Westbury, L. I., N. Y 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 
Laminated Shim Co., Inc., Glenbrook, Conn 


Revere Copper & Brass Inc., 230 Park ie. 
New York, N. Y. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, 
speed, Tool, etc. 
& lheny Ludium Steel Corp., Pittsburgh, Pa. 
thiehem Stee! Co., Bethlehem, Pa. 
Coteemine Tool Steel Co., Chicago ene i. 
Jessop Steel Co., Washi pan, Penn 
a Jas. T., & Son, "6th. & Rockwell 
thieago 8, lil. 


Ticeen Roller Bearing Co., Canton, Ohio. 

Vanadium-Alloys Steel Co., Latrobe, Penna. 

oo Lovejoy & Co., Inc., Cambridge, 
ass. 


High- 


STEEL DISTRIBUTORS 


Ryerson, Jos. T., & Son, 16th & Rockwell Sts., 
Chicago 8, tif. 


onal appeal DIES 


DoALL Plaines, | 
Hill Acme 9 ag 1201 W. ‘sth St., Cleveland 2, 
io. 


Landis Mch. Co., Waynesboro, Pa. 
Threadwell Tap & Die Co., Greenfield, Mass. 


MACHINERY, January, 1960 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Fiat Stock and Wire 

Bliss Co., E. W., Canton, Ohio. 

Niagara Mch. & Tool Wks., 637-697 North- 
land Ave., Buffalo 11, N. Y. 

U. E. Tool Co., Inc., ‘255 North 18th St., 
Ampere, E. Orange, N. 

Verson pAlistee! — ico 9309 S. Kenwood 
Ave., Chicago 19, 

Waterbury Farrel Fouendiry & Mach. Co., Wa- 
terbury, Conn. 


STRIP AND SHEET, Ferrous 

Allegheny Ludlum Steel Cor na Pa. 

Bethlehem Stee! Co., Bethi iohom, P 

Ryerson, Jos. T., & Son, Inc., rete < Rockwell 
Sts., Chicago 8, Ill. 


STRIP AND SHEET, Non-ferrous 


American Brass Co., 25 Broadway, New York, 


N. Y. 

Bethlehem Stee! Co., Bethlehem, Pa. 

feu ort Brose Ce. Br fon, Penna. 

J teel Co ington, Penna. 

Ryerson Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago’ 8, Ill. 


STRUCTURAL SHAPES 
thiehem 
| aly Rama 2 my ag ty 


Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 


Sts., Chicago | 8, il. 
STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 








You get quick accuracy, more parts per hour 


with Sensitive Pressure Control 


exclusive on & MM <* # ee a | 


STRAIGHTENING PRESSES 


WITH THESE FEATURES: 


. All-steel welded frame— 
normalized 


. Built-in power unit 


. Induction case hardened and 
hard chrome plated ram 


. Quick-change ram block 
5. Adjustable stroke 


. Hand or foot control with 
force directly proportional 
to lever movement 


150 TONS TO 5 TONS 
OPEN GAP OR COLUMN TYPES 
QUICK DELIVERY » LOW COST 


You can straighten more parts, better, at lower cost with 

Hannifin presses. Ask your Hannifin man how—he’s a 

trained production analyst. Or write for Bulletin 130-G 
. complete features and specifications. 


HANNIFIN COMPANY 


509 South Wolf Road 


> Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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SURFACE PLATES 


Brown & Sharpe bate. Co., 235 Promenade St., 
Arg any | é 
DoALL Des Plaines 
Excell. orp. 1200 ben Bivd., Detroit 
Mich. 


SWAGING MACHINES 


Cincinnati Milling Machine Co., Meta-Dynamics 
Div., Cincinnati 9, Ohio (Intraform) 


SWITCHES, Limit 


1. “eam Co., 1331 So. Ist St., Milwaukee, 
is. 


TACHOMETERS—See Indicators, Speed 


TAPE CONTROL SYSTEMS—See Elec- 
tronic Control Systems 


TAP HOLDERS 
Brown & Sharpe Mfg. 
Providence 1, R. 
er ~~ ad Corp., 15001 S. Figeroa, Garaena, 


cs Corp., 1200 Oakman Bivd., Detroit 
National , ae Tool Co., S. 7th and N 
>ts., Ricnmond, Ind. 


Co., 235 Promenade St. 


TAPPING HEADS 

—- P «arpa Inc., 1000 Post Ave., Toledo 

Davis Boring Tool Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Jarvis Corp., stack Ave., Middletown, Conn. 

Kato Mfg. Co., Osaka, + sees’ 

Lamb, F. Joseph Co., 3 E. Nine Mile Rd., 
Detroit 34, Mich. 

Leland-Gifford Co., 1425 Southbridge St., Wor- 


TAPPING MACHINES 


Baker Brothers inc., 1000 Post Ave., Toledo 
10, Ohio. 

Onhue Sonne = Co., 

i 

ser =" 


15 Wason Ave., 
9 i ar Mt. Grove St., Bridgeport 5, 


Buhr "aching Tool Co., 839 Greene St., Ann 
Arbor, Mich. 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 


New York 17 

Cu. «mati Bickford Div. of Giddings & Lewis 
Mch. Tool Co., Oakley, Cincinnati 9, Ohio. 

Cross Co., P. O. Box 38. 5, Park Grove Posta! 
Sta. Detroit 5, Mich. 

Ediund Machinery Co., Cortond,, * 5 A 

Elox Corp. of Michigan, eg 

a Tool Co., 834 S. 9th ie ~ Hamilton, 


| Acme Co., 1201 W. 65th St., Cleveland 

Kaufman Manufacturing Co., Manitowac, Wis. 

Kingsbury Mch. Tool Corp. Keene, 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Landis Mch. "Co., Way’ nesboro 

Le Maire Machine Tool Co., Sear S. Telegraph 
Rd., Dearborn, Mich. 

Moline Tool Co., 102 20th St., pietinn, i. 

Namen Automatic Tool Co., | nc., S. 7th and 

N Sts., Richmond, Ind. 

Warner & Swase Lo., 5701 Carnegie Ave., 
Cleveland 2, Ohi 

ee a 24000 "tietestend Bivd., Cleveland 


queroa, 
Crcage Preumatic, Toot Co., 6 E. 44th St., 


TAPS, Hand, Machine Screw, Pipe, etc. 
DoALL Co., Des Plaines, Ill. 

Greenfield Top & Die Corp., Greenfield, Mass. 
Jarvis Cor Stack Ave., Middletown, Conn. 
Sheffield Cor; oo ow Dayton | Ohio. 
Threadwell ap Die co. Greenfield, Mass 
Winter Bros. Co., yi A Mich. 


Landis Mch. Co., Waynesboro, Pa. 
ey fone Co., 170 E. 13lst St., Cleve- 


Ohi 
shetfieid Com. Box 893, Dayton 1, Ohio. 


TESTING EQUIPMENT Air, Oil & Water 
Pressure 


Lamb, F. Jose Ne 5663 E. Nine Mile Rd., 
Detroit 34, 


THREAD CUTTING MACHINES 
Davis & Thom en See 4460 W. 124th St., 
Milwaukee | 
one ee Machine’ Co. "1209 E. Washington Ave., 
a 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


a, Mch. Co., Waynesboro, P 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


THREAD CUTTING TOOLS 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46. Ill. 

Geometric-Horton ag United Greenfield Corp., 
New Haven, 

es o— Co., i201 W. 65th St., Cleveland 

Landis Mch. Co. Waynesboro 

Sheffield Corp., "Box 893, Ea 1, Ohio. 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ne mayen on maggie 

Landis Mch. Weysahe 0, Pa. 

National pe te. 70 €E. "T3ist St., Cleve- 
land 3, Ohio. 

National ‘Machinery Co., Tiffin, Ohio. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 


Mass. 

National Automatic Tool Co., S. 7th & N Sts., 
Richmond, Ind. 

Thriftmaster tyecuste Corp., 1014 N. Plum St., 
Lancaster, Pa. 

te. a 24000 Lakeland Bivd., Cleveland 


TAPS, Collapsing 


Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass 


Sheffield Corp., Box 893, Dayton 1, Ohio 
Waterbury Farrel Foundry & Mch. Co., Wa- 
terbury, Conn. 


TOOL CONTROL BOARDS 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 





co 


Ss 


SUPERDIE (type D3) high carbon high 
chromium die steel—the unequaled 
die steel—your satisfaction guarantee 


Product of Skilled 
American Workmen 


COLUMBIA TOOL STEEL COMPANY 
Lincoln Highway 
Oh alietololo Mal -tieisi4 Mm illialolt | 





Fr — 
3 at 


Geared 
to the Job! 


Agitator tank operation will be bettered with the assistance 
of this perfectly matched set, comprised of 2 steel bevel gears 
weighing 1900 pounds each, and 2 steel bevel pinions of 510 
pounds each. Specifications of 56.4” O.D., 7” F., 70 T., 1% 
D.P. and 15.95” O.D., 7” F., 18 T., 1% D.P., respectively, 
were met precisely. Stahl’s pro- 

gressive experience is at your 

disposal. Send for estimate. 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 
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Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES +» MAXIPRESSES » REDUCEROLLS + COLD HEADERS 


BOLTMAKERS + NUT FORMERS + TAPPERS + NAILMAKERS NATIONAL MW ERY 
CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING : } =——s , a 


PRODUCTION METHODS TIFFIN, OHIO, USA 


HARTFORD DETROIT 


CHICAGO 


ai 
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Product Directory 





TOOL HOLDERS 
Aloris Tool Co., Inc., Clifton 


Tool 
ian Mn vee sors" W. Armstrong 


oe . Inc., 500 Lindley St., 
or Corp., 15001 S. Figueroa, Gardena, 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Tost Giddi & Lew 
is Ma- 
chine Tool _ Div: Gi Lae Wis. : 
M Div” 2720 W. Fourteen 
Road Oak, Mich. 
DoALL Co., bes Plaines, ‘i ii. 
Kenname 


Penna. 
roetol Southern Bivd., 


Mich. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 


ae Pegi Pittsburgh, Pa. 

|}, Tot Co., 5213 W. Armstrong 
ee hicago 46, Iii. 

Vascoloy-Ramet Corp.. Waukegan, f!!. 


TOOL MATERIAL, Cemented Carbide 
Allegheny Ludium Stee! Co Kv pg es Pa. 
— Bros. Tool Co., 5 13 wW . Armstrong 


hicago 46, 
Cleveland Twist Drill Co., 
ote 14, Ohio. 
L Co., Des Plaines, Ill. 


Kennametal Penna. 
, 6001 Southern Bivd., 


1242 E. 49th St., 


Youngstown = Corp. 
Wenon cam AS hn d Holghts Bivd., 
Detroit 20, Mich. a . 


TOOL MATERIAL, Ceramic 
Metal Carbides Corp., Y: town 1 
Norton Co., 1 New ‘Bond t., gga 


Vascoloy-Ramet Corp., Waukegan, | 


‘ 


TOOL MATERIAL, >: eet Steel 
Allegheny Ludium S$ Fa 3; Pittsburgh, P. 
Bros. Tool C Co. 13 W. yrs + Ba 
Cleveland Twist Orlin Co., 1242 E. . 
V4, - 2 E. 49th St., 
du Mont " Greentield, Mass. 


essop Steel Washington, Penna. 
omtiandiiens Steel Co., Latrobe, Penna. 


TRACING ATTACHMENTS 
Tool Works Co., Pearl & Eggi 
Aves., Cincinnati 2, Ohio. cigs — 
Come Div., Atlas Press Co., Kalamazoo, 
Giddings & Lewis Machine Tool Co., Fond du 
Gishott Machine Co., 1209 E. Washington Ave., 
Madison 10, 
~ tae Co., 


5 eh eee St., Racine, Wis. 


Co., 512 Clinton St., 


3 site, piven, 7. 
1 Carnegie Ave., Cleve- 


TRANSFER MACHINES 
See Multiple-Station Machines 


pennant apn Variable Speed 
ohn S. Corp., Rockford, III. 


Ohio. 
Administrative & Engineeri Cc - 
Box 302, Detroit 32, Mich 


TRUCKS, Material Handling 
Hamilton Tool Co., 834 So. 9th St., Hamilton, 


TUBE-FLANGING MACHINES 


Niagara Mch. & Tool og 637-697 Northland 
Ave., Buffalo 11, N. 


TUBE FORMING AND WELDING 
MACHINES 


Voges Co., 5504 Walworth Ave., Cleveland, 
io. 


TUBE MILLS 
veem Co., 5504 Walworth Ave., Cleveland, 
io. 


TUBING, Non-ferrous 
Anariogn Brass Co., 25 Broadway, New York, 


Metal Forming Corp., Elkhart, 
Mueller Brass Co., Port Huron vn 


ich. 
= % &. A sages Inc., 230° Pork Ave., 
me N. 


a. 2 os. T., aR ‘Son, Inc., 16th & Rockwell 
Sts., ron, Jon T 18, 


mete, Steel 
Allegheny Ludium seat Teel ae Pittsburgh, Pa. 


Metal Formi: se 
National Tubs Div PF . Steal ae 525 Wm. 
t Brass ‘inc. 230 Park Ave., 


: , 16th & Rockwell 
ts., 
Timken Roller Bearing Co., Canton, Ohio 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowli Green, Ohio 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


VALVE CONTROLS 
Barnes, John S. Corp., Rockford, Ill. 
Mch. rt 


°., Inc., , Ind, 
Vic Inc., Administrative & ineering Cen- 
ter, Box 302, Detroit 32, Mich. 


VALVES, Air 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic. > ae Mf ee. OF oN, Mt. Gilead, Ohio. 

Logansport 


Logansport, Ind. 
Ross eae Valve | Co, "110 E iden Gate 
Ave., By ay re 


rs na” ws) Vanderbilt Ave., Brook- 
lyn 38 


Skinner Electric Valve Div., New Britain, Conn. 
Tomkins-Johnson Co., Jackson, Mich. 


VALVES, Hydraulic 


Barnes, John S. Corp., Rockford, Ill. 

Denieen ineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio. 
Elmes. Hog Div., American Steel Foundries, 
1 ennesee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Div., Mount Gi lead, Ohio. 
—* Inc., 810 Center Ave., 


Vickers Inc. 1 dmninistrative & pypeats Cen- 
ter, Box 302, Detroit 32, Mich. 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 
— Inc., 500 Lindley St., Bridge- 


M 
Cincinnati Mill Kosteire’ Co main Co., Milling “Nich 
Cincinnati 9 


Div., Ma 
‘Moshine Co. 1 Inc., 810 case Ave., 
Modern Mch. “toot Co., 2005 Losey Ave., Jack- 
son, Mich. 
wich Engineering Co., Frankenmuth 2, 


ich. 
Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


WELDING EQUIPMENT, Arc 

Air Reduction Sales Co., 150 E. 42nd St., New 
York 17, N. Y. 

General Electric Co., 


Schenectady, N. Y. 
— Electric Co., 22801 St. Clair Ave., 


io. 
Linde ‘Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 
Air Reduction Sales Co., 150 E. 42nd St., New 


Y ont. ¥. 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 
Eisler ~ ae Co. Inc., 750 South 13th St., 


Federal Machine and Welder Co., Warren, Ohio 


WELDING POSITIONERS 


Eisler Engrg. Co., Inc., 750 South 13th St., 
Newark, 


WELDMENTS 
Bliss, E. W., Co, 


Canton 
Verson Allsteel Press ‘C., OO ied St. & S. Ken- 
wood Ave., Chicago, III. 


WIRE 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
(Stainless) 

Bethlehem Steel Co., Bethlehem, 

U. S. Steel Corp., 525 Wm. Re Pl, Pitts- 
—_— 30, Penna. 

Van um-Alloys Steel Co., Latrobe, Penna. 


WIRE FORMING MACHINES 
Cosa Corp., 405 Lexington Ave., New York 


9. Co., Inc., 750 South 13th St., 


S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, N. J. 


WOODWORKING MACHINES 
Clausing Div., Atlas Press Co., Kalamazoo, 


Mich. 
Mch, Tool Div., 2011 Eastern Ave., 
aes 2, 


ros. & Co., 2136—12th St., Rock- 
ford, Ill. 


WRENCHES, ry End, Socket, 
Adjustable, etc 

Allen Mfg. Co., Bloomf ield, Con 

Armst Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, 


i. 
Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York ig’ N. Y. 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 
% we NY. 


ZINC 
New Jersey Zinc Co., 160 Front St., New York 
38, N. Y. 





GEAR 


PRECISION GEARS UP Lye 200 DIAMETRAL PITCH 
All Gears certified for Accuracy 
Quality and Fine Workmanship 


NEW JERSEY GEAR & MFG. CO. 


1470 Chestnut Ave. 


For more data circle !tem 270A on Card 
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Hillside, N. J. 
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Expert Help for 
© Designers 
e Buyers 
Installers 
e Operators 


of Hydraulic and Pneumatic Equipment 
for Production Machinery 


Are you making maximum use of automatic machine and work- 
handling operations controlled by hydraulic or matic power? 
HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
now provides you with comprehensive, up-to-date information on 
applied this subject, which is growing daily in importance as automation 
t Can Be ADP becomes more and more widespread. 
- gtomatic aperation * 


types with HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
fal shows you: 


ceviome 
guipmet 


...how to make the most of the advantages of fluid power. 


...how to choose the equipment, the circuit arrangements and 
the operating medium best suited for each application. 


...how to select the right kind of packings and seals for hydraulic 
and pneumatic applications. 


..-_how to decide on the kind of sequencing to use. 


... how to analyze equipment for accuracy of control, safety, ease 
of operation, etc. 


...how to decide whether to use air or oil to do a particular job. 


...how to maintain your hydraulic and pneumatic equipment at 
top operating efficiency. 


I With the tremendous variety of equipment that is available, and 

COVERS ALL THESE SUBJECTS! the almost infinite —— of circuit Bg gone that are possib 
: ; it requires expert knowledge to make the most efficient use 

The Evolution of Fluid Power hydraulic and pneumatic power—knowledge that takes years of 
Hydraulic Fluids study and experience to acquire. HYDRAULIC AND PNEUMATIC 
The Hydraulic Power Unit POWER FOR PRODUCTION has been written by an expert who 
Hydraulic Accumulators has spent many years in the fluid-power field. The author, Mr. Harry 
Fluid Power Lines L. Stewart, is well equipped to answer the questions that arise when 
Hydraulic Val Thei . the application of fluid power is under consideration, and to supply 
ydraulic Valves and Their Functions the facts that you should know if you are to get the most out of 
Hydraulic Cylinders, Intensifiers, and Motors your equipment after it is placed in operation. 
Heat Exchangers for Hydraulic Systems 


ti ; From a wealth of firsthand experience, and with the cooperation 
rpm he ere of Fluid Power Rams of experts and manufacturers of all types of hydraulic and pneumatic 
Fessure HyGraulic systems equipment, he has brought together information not hitherto available 
Safety Controls for Hydraulic Circuits in a single, convenient source . . . information that will be invaluable 
Sequencing of Hydraulic Cylinder Motion to the newcomer to the field and that will also serve as a useful refer- 
Packings and Seals ence to those now active in fluid-power work. A review of the chapter 
hir Filters, Lubricators and Regulators headings at the left will give you some idea of the scope of the book. 
Pneumatic Controls If you are planning to purchase, install or operate hydraulic or 
Air Cylinders and Their Design pneumatic equipment, this book can save you many hours of time and 
Power-operated Holding Devices more than repay its cost. Here is a veritable encyclopedia of informa- 
¢ Safety Circuits tion about fluid-power circuits, types of equipment and operational 
cme» details. Order your copy today and put it to work for you at once. 
emote Contro! Pneumatic Systems Just use the convenient coupon below, and note that you may return 
Combination of Fluids in a Single System the book within five days if you do not find it completely satisfactory. 


416 Pages 
348 Illustrations 


$$.50 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me . . . copies of HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
(Price, $8.50). If 1 do not find it completely satisfactory | will return it within five 
days and payment will be refunded. 

(C | enclose payment in full. Send book(s) postpaid. 

C) Bill me. () Bill my company. (Postage and handling charges are added if payment 
in full is not enclosed. Orders from overseas must be accompanied by remittance in 
full in U. S. funds including 50¢ additional for postage and handling.) 


POSITION* 


(Please fill in if you want book sent te your home) 


M/1/60 
* This Information would be appreciated fer our records. 





CLASSIFIED ADVERTISING RATES: $12 per single column inch 


@ astern Rebuilt Machine Tools| RE-BUILDING 





immediate sh 
standerd— 


UPRIGHT DRILLS 
Model H3 Barnes Hydram, m.d. 


9 
0” Geared “single Drill & Tapper, m.d. 

5 yd Canctonatl. Bickford, le spindle, m.d. 

No. 2AL Nateco Holesteel Vertical, m.d. 

No. 2 Colburn Mfg. m.d. 

No. a Barnes Single "Sp. Upright Drill & Tapper, 
m 


No. 25 Foote-Burt. 
No. 150 Baker H. rr “alnale Shinde, vee belt drive, m.d. 
No. 513 Baker, H.D., belted m.d 


GEAR GRINDING MACHINES 

6x20” Fitehburg Hydraulic Spline & Gear, m.d 

GG19 Gear Grinding, m.d., latest 

GG31 Gear Grinding, Saonaal geared & spline Grinder, 


n.d. 
15” National Broach P= os = Lapper, m.d. 
18” National Broach Ps & ar Lapper, m.d., late 
10” Pratt & Whitney Model 1639 Single Wheel, m.d 
No. 12 Fellows Horizontal Gear Lapper, m.d 


GEAR SHAPERS 


Type Z Fellows Horizontal, m.d 
. 4 Fellows Enveloping Gear Generator, m.d. 
No. 12 Fellows — Shaving Machine, m.d., late 
‘o, 7 Fellows, 19 
io. 7 7A Fellows Gear 8 r, belted m.d. 
. 18 Fellows Gear Finishing Machine, m.d 
. 61A Fellows, m.d., latest type, 1945 
. 645A3 Fellows, vee belt drive 
. 6454 Fellows, m.d. 
ba Cross Deburring Machine, m.d., 1940 
2 Fellows H.8. ~ Gear Shaper, m.d. 
vo. 15 Fellows, H.S. 
. 75A Fellows H.S. ‘Spur & Helical, m.d 
. 712 Fellows, m.d. 
. T125A Fellows, m.d., H.8. 
725 Fellows, 1945 


GEAR CUTTERS 


No. 12 Gleason Straight Tooth Bevel Gear Rougher, m.d. 
No. 36 Gould & Eberhardt Bevel & Spur Gear Rougher, 


m.d. 
No. 4B Fellows Gear Burnisher 
No. 8B Fellows Gear Burnisher 
3” Gleason Gear Generator, m.d. 
ol Gleason Automatic Bevel Gear Planer, m.d. 

5AC Lees-Bradner Heavy Type Gear Generator, m.d. 

No. 4-48” Brown & Sharpe, m.d. 

Yo. 50 Cross Clutch Miller, m.d. 

. 5-60” Brown & Sharpe Gear Cutter, m.d 

. C. Lipe Gear Chamfering, m.d. 
b 7125 Fellows H.S. m.d 


GEAR HOBBING MACHINES 

Type A Barber-Colman, m.d. 

Type S Barber-Colman, m.d. 

Type T Barber-Colman, m.d. 1912 

No. 1 Lees Bradner Universal, m.d. 

No. 3 Barber-Colman, m.d., 1945 

No. 12 Barber-Colman, double overarm, m.d. 





THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


ee ee ee ee ee ee Se Om Be we hen te oad te 
rebuilding is 


Our prices are realistic with today’s market and our quality of the same high 
LEADER IN THE FIELD OF REBUILT MACHINE TOOLS. 








No. 12 Barber- yo single overarm, m.d. 

No. 34 Brown Sharpe, m.d., spur & spiral 

No. 130 Cleveland Vertical Rigid Hobber 

~ + Gould & Eberhardt Universal Mfg. Gear Hobber, 


oo TESTERS 


FPV-60 Maag Gear Wheel Co. Profile Testing Instrument 
12” National” Broach & ——— Co. 
18” National Broach & Machine y 
18” Gleason Bevel Gear 
No. 471 | — eX Tool Co. Hob, Tow & Gear Checker 
National Broach Machine Co. “Red Ring’’ Universal 
Gear Checker 


AUTOMOTIVE GRINDERS 

No. 76 Van Norman Automatic Piston Turning & 
Grinding Machine, m.d. 

a Model H Piston Turning & Grinding Machine, 
m.d. 


CENTERLESS GRINDERS 


No. 2 Cincinnati, m.d., Filmatic Spindle, 1944 
No. 3 Cincinnati, m.d. 


CRANKSHAFT GRINDERS 


18x66” Landis Universal Type C, m.d., late 
22x72” Landis Type CH, m.d., late 


CYLINDER GRINDERS 
No. 50 Heald, m.d., 1945 
No. 73 Heald Airplane Cylinder, m.d. new 


EMERY GRINDERS 


48” Double End U.S. Electrical Co. Buffer 
No. 5D Gardner H.D. Polishing Stand, 1948 


DISC GRINDERS 

Te Se FAS meee 102 Standard Elec. Tool Co. Pedes- 

Type 10 BAP Model 100, Standard Elec. Tool Co. Pedes- 
tal Grinder, 

Type 24 FAS Model 101, Standard Elec. Tool Co. Pedes- 
tal Grinder, new 

No. 186—36” cap. Gardner, m.d., latest 

No. 121 Hanchett Prod. Face Grinder, m.d. 


SURFACE GRINDERS 
‘o. 16A-2 Blanchard Auto-Rotary, m.d. 
No, 33 Abrasive, m.d. 
" Pratt & Whitney Vertical, m.d. 
iv Pratt & Whitney Model M 1640 Vertical, m.d. 
0. A-1- 
No. 
No. 
No. 
No. 


m.d. 
No. 2B Brown & Sharpe Horizontal Wheel Surface 


Grinder, m.d. 
*300-60 Hanchett Vertical Spindle, m.d. 
Model 84A-61” Bridgeport Hydraulic Face, m.d. 
Sehonherr Way Grinder, radial arm 
10x36” Norton Horizontal Wheel 1 Hydraulic, m.d., 1951 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 


THE EASTERN MACHINERY COMPANY 


1006 Tennessee. Avenue, Cinc innati 29, Ohio ° 





NUMERICAL CONTROL 
“POSITION REGULATORS 
FOR MACHINE TOOLS” 


What you should know about them 
in order to design, sell, purchase, or 
use automatically controlled machine 
tools. 


Reprints of this 12 page section 
from our November issue, prepared by 
John Dutcher of General Electric Co., 
are available for 50 cents each. Send 
prepaid order to: Promotion Dept. 


MACHINERY 93 Worth St. N.Y. 
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MElrose 1-.1241 °* Cable Address EMCO 








Miles i ae pa often = features not present = 
the original ee Miles mechan 

ing bed of a 60 “inch x 34 ft. Miles lathe 
‘0 receive hardened ged worms plates. The am 
is greater accuracy over a longer period of time. 
Aute: 2” RB6 heme-Qrtdioy, 1944 
Auto. Checker: Ge” No. 665 New Gritain, 1943 
Balancer: Tiniss Olsen prop. shaft, 
Borer: DB1212A Ex-Cell-6, 1949 
Boring Mill: 4” bar Universal, oo" oat 1942 
Boring Mills 5” Sellers 60” vert 1 
Broach: 10 ton 54” American vert. duplex 


ie, 1940 
. 2 Cincinnati, fimatie. 1951 
. Dise: a No. 221 Hanchett a 
=: No. 271 Heald pirin, 195 


‘ Boring: 60” & vert. OCG 
Prd.: We. 35 $s MNanietrend Fiutd-Serew. 1942 


ss ervaittons. 1943 
: 150 ton Lake Erie 19 
10%” x 10%” Ne. 3 Motch & Merryweather 
“= 
Sh : A Rockford heavy duty, widened openside 
-planer 
Shears: 8 x %” Beatty No. 29 squaring 
Slotter: 24” Wiles old-r 
Topper: 42” Baush radial 
OVER 1,000 NEW AND USED 
a MACHINE TOOLS IN STOCK 


WRITE FOR LATEST STOCK LIST 


mi a HINERY COMPANY 


2045 EAST GENESEE +» SAGINAW, MICH. PL. 2-3105 





— new 4th printing — 


MACHINE TOOL 


RECONDITIONING 
& the Art of Hand Scraping 
Send for free folder describing illus. book. 


MACHINE TOOL PUBLICATIONS 
215 Commerce Bidg., South Wabash St. 
St. Paul 1, Minn. 


WANTED 


by a live-wire manufacturers’ representa 
tive, a machinery builder to produce a line 
of simple production — for the 
wood-working and non-ferrous metal in- 
dustries. All designs will be furnished. Sub- 
stantial sales potential. 
Box No. 726, MACHINERY, 
93 Worth St., New York 13, N. Y 








PROTECT YOUR HANDBOOK 


—from dust, dirt, oll, heavy wear and aceldents. 
Plastic covers made of heavy frosty-clear plastic, elee- 
tronically sealed, rone-geartag, perfect fit. A ‘‘na- 
tural’ for looks, convenience, ection. 
eagateners HANDBOO 25 

arks—$1.50 ASTE—1-2 Ed.—$1.50 

id remittance with orders; state name and edition 
of handbook. —— guaranteed. Write for re- 
duced quantity prices. 


HENRY F. BLAKE 
15 Cottage St. Claremont, N.H. 





MACHINE TOOLS 
2, arner & Preselector 
Tarra Catins, oy Feed c Chacking. Swasey Pre- 
or Turret Lathes, Bar Feed, Chuck ing. 
ons nian 6 & mt shanre, | ul. speet Univ. Mill, 1945. 


SON hyd. Horiz. jody + 
ype 24” Cin. Bickford Soper, Serviee Drill Press. 
9A A marvel Hack Saw 10” 0” 
1, 3, 6, Sp. Vraty ye Leland Gifford Drill Press. 
FALK-MACHINERY CO. 











19 Ward Street — BA 5-5837 — Rochester, N.Y. 
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TESTED ELECTRICAL PROCEDURES 
DESCRIBED BY AN EXPERT 


ELECTRICAL TESTING AND 
TROUBLESHOOTING, by Philip T. 
Green explains tested procedures 
clearly and completely. 

This book will show you how to 
locate and correct faults in circuits 
of all kinds, including—controllers, 
motors, transformers and transmis- 
sion lines. A briefing on electrical 
symbols and diagrams is followed by 
detailed discussions on: Analyzing 
and charting controller operation, 
Insulation testing, Electromagnet winding, Single- 
Phase transformers, Polyphase transformers, Syn- 
chronous motors, Troubleshooting test equipment, 
Locating grounds, D.C. machine windings, Phase 
sequence, Induction motors, Power cable faults, 
Bearing lubrication. 

The tests are performed with the equipment iso- 
lated from the power line. Current is supplied by dry 
cells or residual magnetism so that accidental con- 
tact and short circuits are less hazardous. All of the 
trouble shooting procedures described here have 
been tested and proven to be great time-savers— 
especially for locating obscure source of trouble. 


200 Pages, 100 Illustrations, Flexible Fabrikoid Bind- 
ing, $5.00. 


To order, you may use the handy yellow card 
that is next to the last page. 


THE INDUSTRIAL PRESS 
93 Worth Street, New York 13, N.Y. 


ELECTRICAL 
TESTING ond 
TROUBLESHOOTING 











ENGINEERED Tool Storage! 


























> aS eS 
STEEL BLUE _ {eee 
ST eR Poplar package. i | 


: ; 8-oz. can fitted with S 
making Dies and Bakelite cap holding = 


soft-hair brush for a 


a plying right at bench: 3 
metal surface ready for & 
layout in a few minutes. = 

'. The dark blue background = 
makes the scribed lines = 
show up in sharp relief, = 
prevents metal glare. In- = 

creases efficiency and 
accuracy. = 


Write for sample 
on company letterhead 
THE DYKEM COMPANY 


st. 

END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 

w) it remains in condition on work indefinitely, saving 
scraper's time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in collapsible 
tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead. 

THE DYKEM CO., 23038 NORTH ITH ST., ST. LOUIS 6, MO. 


For more data circle Item 273A on Card 








IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (0, '26 Phitedelphic st. 


HANOVER, PA. 


For more data circle Item 273B on Card 
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Soe 
e Reinforced construction for lasting service. 


1,092 


GAGES & PRECISION 
CUTTING TOOLS 


in LESS than 
: SQ. FT. 


OF FLOOR SPACE! 


meee ee ee ee ee oe 

YES, as many as 1,092 of your 
valuable tools and gages can be safely 
and systematically stored in one M & § 
GAGE STORAGE FILE . . . each tool in its 
individual compartment . . . adjustable 
dividers adapt for gages, taps, dies, 
reamers, form tools, etc. 


Saves Space! Time! Costly Damage! 


3 models to meet your requirements. 


Enthusiastic users include General and 
Specialty Machine Shops, Aircraft, Electronic, 
and Automotive Industries. 


Write, Wire, Phone for Specs and Prices! 


M & S EQUIPMENT CO., Inc. 


380 Darwin Drive © Snyder 26, N. Y. 
es @ 8 8 FE EF fe § Ff fF oF hum 
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your 


management 
will buy 


proven 


performance 
LG 
this 


Less work-handling, faster production, better control of 
hole size and location . . . these are the benefits that 


. : : . . . . ° : ill %" oi 
quickly justify investment in Leland-Gifford special drill- ~_ craciemae By sentra 


ing machines. We will gladly work up your rough notes ing. 
: THE MACHINE: A Leland-Gifford 
into a fully developed proposal and supply the facts and two-unit special with one No. 4 and 


one No. 3 self-contained drilling 
figures you need to sell management on your suggestions unit. Index table is loaded with 


ven DAT four parts in each station and 
for better precision drilling methods. clamped by hydraulic clamp cyl- 


inders. Four-spindle multiple head 
at left station drills splash holes to 


P enge e d h; di ted air j ta- 

For automatic drilling at its best {ists clone chai Seanaplodie tned 
‘ isn Hecdeaion of Gata an 

be sure to see Leland-Gifford ; 


hour is easy at 100% efficiency. 





CALL THE OFFICE NEAR YOU 


LELAND-GIFFORD WORCESTER 1, MASSACHUSETTS 


hicago 5 New York Office 


Cc 
2515 W. Peterson Ave. 75 S. Orange Ave. 
Detroit South Orange, N.J. 
10429W.McNicholsRd. Log Angeles Office 
Cleveland 22 2620 Leonis Bivd. 


DRILLING MACHINES sit “indlonapeile 6,F.0. Bexieel 


Rochester 12, P. O. Box 24, Charlotte Station 
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JiG AND FIXTURE DESIGN 


A practical book with 382 pages of Information on 
the design and construction of Jigs and fixtures for 
drilling, boring, planing and milling. $5 per copy. 


MACHINERY, 93 Worth St., New York 13, N. Y. 














MACHINERY, January, 1960 


CAMS 


Mfrs’ agents wanted 
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Manufactured 
to meet 


New flush type Vernier 
eliminates reading parallax 
and Double length vernier for 
Fine Cam-lock adjustment for 
easy setting at close limits 


Overall length 8-1/8" 














STAINLESS STEEL HARDENED THROUGHOUT 
FULLY LUSTRO-CHROME SCALE AND VERNIER 


more accurate and faster readings 


Cat. No. 193 furnished in clear unbreakable polyethylene case 


For Outside, Inside and Depth 
6-1/4" Measuring Capacity 
Reading Lower Scale — .001" 
Reading Upper Scale — .001" 
Lower and Upper Vernier 
Plates are adjustable 
(up to 020") for 
easy recalibration 
ad and adjustment 


For Complete information request our 96 Page Cotclog — 
Contect any of our 4 “Coast to Coast” Lecetions or your 
Distributor. 





your |Beat 


Production 
Requirements 


Custom Gears 
Exclusively 


"| DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


DIEFEND‘O:AF 
G E AR S 
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PRECISION BEARINGS 
will give the performance you expect and the service 
ww eaalg #20 oh win we selection, reid, bor 
standard sizes available tor 
Immediate delivery 








THE BALL & ROLLER BEARING CO 
DANBURY, CONN. 
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To cut your blast cleaning costs... 


CLEANS IT FAST WITH 


ROTOBLAST 


MACHINES AND ABRASIVE 


BARRELS + 
telel. 


CONTINUOUS-FLO 
TABLES 


BARRELS - 
TABLE-ROOMS 


CABINETS + TURN-STYLE TABLES - 
SPECIAL MACHINES ABRASIVES 


Today hundreds of cleaning rooms across the country use 
high-capacity Rotoblast units in Pangborn machines for 
Rotoblasting castings, forgings, super alloys, etc., and de- 
scaling hot rolled steel. To learn how Rotoblast can help 
you, write PANGBORN CorRPORATION, 1200 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Blast Cleaning and 
Dust Control Equipment—Rotoblast Steel Shot and Grit.® 
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Reverse side of this card gives instructions on 
how to use postcards below to obtain new cata- 
logs, data on new equipment described, and 
products advertised in this issue. In the Informa- 
tion Guide section immediately preceding these 
cards advertisers are listed by product group to 
facilitate location of advertisements on which you 
desire additional data and catalogs. 


This card expires April 1, 1960 
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BOOKS LIKE THESE ARE RELIABLE TOOLS 
THAT CAN HELP YOU IN YOUR WORK! 


MACHINERY’S HANDBOOK— 


16th Edition 


A modern handbook is a necessity for 
every man who holds or hopes to hold 
a responsible job in the mechanical 
industries. This one is the “Bible” of 
them all. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions with 
the most recent and useful machine- 
designing and machine-shop data ob- 
tainable. 192 pages added to 15th Edi- 
tion. Over 500 completely new B 
of reference data. 2104 Pages, 
Indexed. 


$11.00 


THE USE OF HANDBOOK 
TABLES AND FORMULAS 


A companion book for users of MA- 
CHINERY’S HANDBOOK which 
shows you how to get the most out of 
your Handbook. Examples, solutions 
and test questions show typical applica- 
tions of Handbook matter in both 
drafting-rooms and machine 


$2.00 Special combination 
price with MACHINERY’S HAND 
BOOK, $12.50 


DIE-CASTING—2nd Edition 

by Charles O. Herb 

Illustrates and describes the latest die- 
casting machines. Tables of die-casting 
alloy compositions, the latest develop- 
ments, discussion of their properties and 
applications. 196 Illustrations. 310 


MATHEMATICS AT WORK 
by Holbrook L. Horton 


100 pages of reviews of the fundamen- 
tals of arithmetic, algebra, geometry, 
trigonometry and logarithms. 482 

of illustrated mechanical problems with 
step-by-step analyses and solutions. 146 
pages of standard mathematical tables 
needed for all types of problem solving. 
196 Illustrations. 


$7.50 


MACHINE TOOLS AT WORK 

2nd Edition—by Charles O. Herb 
Applications of standard and special 
machine tools, with data on speed, 
feed, production, etc. Covers turning, 
thread milling, thread grinding, 
tapping, boring, punching, riveting, 
planing, shaping, broaching, honing, 
en Fy and much more. 584 
pages, 434 illustrations. 


$6.50 
GEAR DESIGN SIMPLIFIED 


by Franklin D. Jones 

In chart form. Contains 110 gear-prob- 
lem charts and worked-out examples of 
gear design that show exactly how rules 
are applied in obtaining essential di- 
mensions, angles, or other values. 201 
Drawings. 134 Pages. 

$4.50 


More Books Described 
On Reverse Side 


Order Them by Mail 


INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS 


Volumes | and fl by Franklin D. Jones. 
Volume Ill by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is 
an = rs treatise. Similar in size 


ifieeer Tells what each mechanism 
consists of, how it operates, and 
features which make it of special inter- 
est. Hundreds of illustrations. 


Single Volume, $6.50 
Complete Set, $16.00 


ENGINEERED WORK MEASUREMENT 
by D. W. Karger and F. H. Bayha 
Comprehensive treatise on solving prob- 
lems of Method-Time Measurement 
(MTM) and Time and Motion Study, 
to establish efficient procedures. 

tory, fundamentals, mathematics, appli- 
cations, standards of MTM. Complete 
tables and official MTM working data 
card. 120 Illustrations. 630 Pages. 
$12.00 


MANUAL OF GEAR DESIGN—3 Vols. 
by Earle Buckingham 

Vol. I: mathematical tables, especially 
applicable to gear design. Vol. U: 
simple formulas and time-saving tables 
for solving + smd and internal gear de- 
signing problems. Vol. III: formulas, 
charts and tables used . = designing 
helical gears for parallel shaft drives 
and “spiral” ous or non-parallel, non- 
intersecting shafts. 

Complete Three-Volume Set, $1 2.50 


Any Single Volume, $5 .00 


HELICAL SPRING TABLES 

by John D. Gayer and Paul H. Stone, Jr. 
Index of over 6800 ready-designed com- 
pression and tension springs from which 
selections may be made with minimum 
calculation. 165 Pages. 

$5.00 


DIE DESIGN AND 
DIEMAKING PRACTICE 
3rd Edition—by Franklin D. Jones 


Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. A stand- 
ard reference metal-work- 


ing industries, used by some 40,000 
pte ma designers and tool engineers. 
661 Illustrations. 1083 Pages. 


$10.00 


DIMENSIONS AND TOLERANCES 

FOR MASS PRODUCTION 

by Earle Buckingham 

An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 


MACHINE TOOLS—What They Are 
and How They Work 
by Herbert D. Hall and Horace E. Linsley 


Introduction to fundamentals of mass 
production. Covers each machine tool, 
how and where it functions, skills and 
organization that make modern mass 
production ible. A basic, thorough 
text on all P of metalworking oper- 
ations. 363 Illustrations. 488 Pages. 


$5.50 
APPLIED ELECTRICITY—4th Edition 


by H. Cotton 
Elementary text for first course in col- 


$5.00 


Use this handy order card to order your books. 
Mail it today postage-free. 
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PUT THE FACTS AND FIGURES YOU NEED 
AT YOUR FINGERTIPS —WITH BOOKS! 


ENGINEERING ENCYCLOPEDIA 
by Franklin D. Jones 


Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 


NOW in ONE Volume, $10.00 


MACHINERY’S MATHEMATICAL 
TABLES 
Edited by Holbrook L. Horton 


This book has been serving mechanical 
engineers, machine designers, drafts- 
men, toolmakers, machinists and stu- 
dents for over 30 years! Now it is 
available in a greatly enlarged version, 
containing the authoritative, easy-to-use 
mathematical tabular information you 
need on the job. Designed for speed 
and utility. 254 pages. 


$3.75 


PIPE AND TUBE BENDING 
by Paul B. Schubert 


Defines the six basic ways by which the 
bending of ferrous and non-ferrous pipe 
and tube may be accomplished. Descrip- 
tions of methods, applications, and = 
tures of the equipment available. 159 
Illustrations. 183 Pages. 


$6.00 
JIG AND FIXTURE DESIGN 


by Franklin D. Jones 


A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 Illus- 
trations. 406 Pages. 


$5.00 


Order Them by Mail 
QUALITY CONTROL 


2nd Edition—by Norbert L. Enrick 

Based on plant-tested scientific prin- 
ciples, this edition uses simple tabulated 
data with direct instructions which any- 
one can apply. Concrete examples show 
how statistical quality control is used 
under different manufacturing condi- 
tions. Shows how manufacturers can 
improve the average quality of their 
products—and save money at the same 
time. 38 Charts and Tables. 181 Pages. 
$4.50 


INSPECTION AND GAGING—2nd Ed. 
by Clifford W. Kennedy 

The specific functions of manual and 
automatic measuring devices and gages, 
the techniques of using them. Analyzes 
the methods and duties of the different 
types of inspectors. Ideal for use in the 
plant or as training course text. 345 
Illustrations. 522 Pages. 

$9.00 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 

Contains em on oped 
circuits, types ipment and oper- 
ational details LS. to designers, buy- 
ers, installers and operators of hydrau- 
lic and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual and auto- 
matic operations of all types of produc- 
tion machinery. 348 Illustrations. 416 
Pages. 

$8.50 


SELLING TO INDUSTRY 

by Bernard Lester 

64 articles on how you can do a better 
sales engineering job. Covers the prob- 
lems encountered in selling industrial 
products or services and discusses suc- 
cessful selling techniques. Case _his- 
tories. 255 pages. 
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BETTER TOOL CRIBS 
by William Raisglid 


How to organize and operate an efficient 
tool crib with maximum benefits. How 
to avoid wasteful, haphazard methods 
of tool crib operation. Complete control 
systems based on the use of brass tool 
checks and triplicate tool charge slips 
are clearly described. 87 Illustrations. 
152 Pages. 


$4.00 
MACHINE SHOP TRAINING COURSE 


by Franklin D. Jones 


Contains 1124 pages of questions and 
answers, shop problems and solutions, 
blueprint reading charts. Illustrated by 
572 drawings and photographs. For 
use as a textbook or for designers and 
roduction pe who want the 

undamentals of machine shop practice. 
Two-Volume Set, $9.00 


Single Volume, $5.50 
INDUSTRIAL LUBRICATION PRACTICE 


by Paul D. Hobson 


Practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment. 
Chapters on oil purification and recla- 
mation, use of cutting fluids, and stor- 
age preservation of machinery. 167 II- 
lustrations. 534 Pages. 


$8.00 


GEAR RATIOS FOR 4- 6- AND 8- 
GEAR COMBINATIONS 


by Earle Buckingham 


Simple method for determining sets of 
4-, 6- and 8-change gears to meet pre- 
cision gear ratio requirements. Features 
tables of pairs of consecutive factorable 
numbers from 1000 to 40,000, their ra- 
tios and reciprocal’ ratios to use in 
making 4-, 6- and 8-gear combinations. 
95 Pages. 


$5.00 


DRAFTSMAN’S MATHEMATICAL 
MANUAL 
by Franklin D. Jones 


Draftsmen supplied, out of their daily 
experiences, this useful collection of 
classified problems and solutions. Con- 
tains principles of algebra, equations, 
problems involving unknown angles, 
solution of triangles to determine linear 
dimensions, calculating unknown diam- 
eters or radial oe and | 


sagmersing' and designing problems. 
249 pages. 
$3.50 
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Model 8-SA, with 
Heavy-Duty Knee 


NICHOLS 
SEMI-AUTOMATIC 
MILLERS 


The Millers that use their Heads 


Nichols semi-automatic millers are equipped 
with easy to set up air-hydraulic table cycles 
providing rapid approach, variable cutting 
feed, and rapid return. The operator merely 
loads and unloads, and pushes a button. 


Automatic feeds are also available for the 
Rise and Fall spindle head and the Cross 
Feed. This makes possible a flexible combina- 
tion of synchronized automatic motions to 
handle a tremendous range of intricate small 
parts milling. 


And this machine is modestly priced! 


It gives you all the advantages of Rise and 
Fall Spindle and Knee-type construction in 
a compact package costing over $2000.00 
less than any miller of comparable quality. 


MODELS Available in two models—8-SA with heavy 
6SA | 8-SA duty knee and saddle, and 6-SA with stand- 
Table Working Surface ... 6%" x 21"| 814” x 30” or 36” ard duty knee. 
Total Table Stroke - 14” or 20” 
Total Cutting Stroke 6” ad 14” 20” ° ° . 
ti =| =o Write for complete details on these high 
Transverse Travel a . F 
Vastinad Teenad- linen 13%" | We production millers. Sound, color, 35 mm. 
Rise and Fall of Spindle 4%" | 4%" movie “The Millers that use Their Heads” 
available on free loan basis. 





Selective Speed Ranges up to 5000 R.P.M. 


MANUFACTURED BY W. H. NICHOLS COMPANY 
National Distributors REM SALES INC. 


subsidiary of The Robert E. Morris Company 
5002 FARMINGTON AVENUE ® WEST HARTFORD 7, CONN. 





First U.S. double-bed lathe... Le Blond’s huge “Admiral” . . 
assures spindle rigidity with Timken® bearings 


T’S a giant! .. . this lathe built by 

R.K. Le Blond Machine Tool Co. 
Named the “Admiral”, it’s the first 
U.S.-built double-bed lathe. And it 
weighs 75 tons, is 54 ft. 6 in. long, 
120 in. wide. To maintain spindle 
rigidity under 50,000 Ib. line load, 
Le Blond mounts it on Timken® ta- 
pered roller bearings. And for extra 
quality, the lathe ways are made of 
Timken 91140 steel. Le Blond uses 
Timken bearings to get: 
1) Special precision. Timken bearings 
are made specifically for precision 
spindle applications. 


BETTER-NESS 


2) Extra load-carrying capacity. Full- 
line contact between rollers and 
races gives Timken bearings extra 
capacity and their tapered design 
lets Timken bearings take both 
radial and thrust loads. They hold 
the spindle rigid. 


3) Extra toughness. The bearing’s 
heart—the steel—is the finest bear- 
ing steel available. 

4) Virtually eliminate friction. 
Timken bearings are designed and 
precision-made to roll true. 


For machines that perform better at 


RELA Ve 


rolls 


lower cost, be sure the ones you buy 
or build are equipped with Timken 
tapered roller bearings. When 
you buy Timken bearings you get... 
1) Quality you can take for granted. 
2) Service you can’t get anywhere else. 
3) The best-known name in bearings. 
4) The pace setter in lower bearing 
costs. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 
Makers of Tapered Roller Bearings, 
Fine Alloy Steels and Removable 
Rock Bits. 
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